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Learning models have proposed different assumptions about the 
learner. Some models were based on the assumption that environment, 
not the learner, determined effective learning. The learner was 
thought to take a passive role in learning. In contrast, 
information-processing models have been based on the assumption that 
learning is an internal cognitive process. Information processing 
has referred to the ways people handle stimuli from the environment, 
organize information, perceive problems, solve problems, and use 
symbols (Joyce, 1987). 
Researchers have attempted to measure students' 
information-processing habits by using tests of cognitive style and 
learning style. Generally, these instruments have been quite 
limited in their ability to measure these complex behaviors. 
However, a comprehensive instrument, the National Association of 
Secondary School Principals' (Keefe & Monk, 1987) Learning Style 
Profile has been developed. It includes twenty-three independent 
constructs within three areas: cognitive style, affective style, 
and physiological style (Keefe & Monk, 1987). Letteri's (1982) 
information-processing model was the theoretical base of the NASSP 
Learning Style Profile. 
The main purpose of this study was to profile the students' 
cognitive styles and determine whether there were relationships 
2 
among these variables: 1) selection of perceptual modes in a 
lesson, 2) achievement, 3) computer anxiety, 4) cognitive style, and 
5) attitude toward computers. 
This current study examined peoples' information-processing 
habits of perception by recording the sensory modes that a person 
selects to receive information. Few research studies focused on the 
interactions between cognitive styles and how learners progress 
through a lesson when they have a choice of perceptual modes. The 
researcher also included in this chapter the statement of the 
problem, specific purpose, research questions, research objectives, 
and definitions of cognitive dimensions. 
Statement of the Problem 
Information-processing models 
One of the problems associated with the teaching-learning 
process is determining how learners acquire, store, and recall 
information. A number of information-processing paradigms attempt 
to explain how learners acquire and retrieve information. For 
example, Letter! (1982) proposes a model consisting of six 
information-processing operations: 1) perception mode, 2) perception 
memory, 3) filter system, 4) short term memory, 5) working memory, 
and 6) long term memory. This model describes learning as an 
integrated system for storage and retrieval of information. The 
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system is dynamic, has interrelated parts, and involves every phase 
of learning (Keefe & Monk, 1988). 
For example, in Letter!'s (1982) information-processing model, 
learning is an active, mental process that involves six phases. In 
the first phase, perception modes, the learner receives information 
from the environment. This information must be processed in order 
for learning to occur. External information is acquired by the 
brain through perceptual modalities, defined as hearing, seeing, 
smelling, touching, and tasting (Letteri, 1982). 
Characteristic of the general population, 
information-processing models represent learning phases. The system 
is the same for everyone. Each phase describes what the brain is 
doing to the information, i.e., receiving and integrating. But 
individual differences arise in the decision-making that controls 
and directs the learning process. This is called cognitive control 
or cognitive style (Letteri, in Keefe, 1988). Cognitive styles are 
defined as consistent individual information-processing habits 
(Messick, 1969). For example, individual habits of perceiving, 
analyzing, comparing, focusing, or problem solving control how 
individuals learn from specific perceptual modes. 
Learning style instruments permit instructors to chart a 
student's processing habits and to describe an individual's 
strengths. Most learning style profiles are one-dimensional and not 
complete. Since information processing is a complex operation, it 
is difficult to measure. Furthermore, learning style is a gestalt, 
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a whole greater than the sum of its parts. So comprehensiveness is 
needed in profiling a student's learning style (Letteri, 1985). 
Learning style profile 
Generally three types of learning style are identified in the 
literature: 1) cognitive style, 2) affective style and 3) 
physiological style. Cognitive styles are defined as a person's 
information-processing habits of perceiving, thinking, remembering, 
and solving problems (Messick, 1969). 
However, students' learning styles are seldom measured. In a 
few studies, researchers assess one or two dimensions of learning 
style, but fail to do a comprehensive profile of students' style. 
In contrast, the National Association of Secondary School 
Principals' Learning Style Profile measures twenty-three constructs, 
including independent cognitive constructs. Nine constructs 
(cognitive and perceptual) are used in the present study as measured 
by the NASSP Learning Style Profile. These nine constructs will be 
explained in more detail in Chapter 2. 
The NASSP Learning Style Profile diagnoses a person's 
perceptual preference. The perceptual preferences may manifest the 
type of perceptual modes from which a student would choose when 
progressing through a lesson. As stated earlier, phase one of 
Letteri's (1982) information-processing model is the perception 
mode. This phase involves receiving messages for further processing 
in the brain. Perceiving involves sensory awareness and 
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receptiveness through seeing, hearing, feeling, touching, and 
smelling. Since individuals differ in the manner of receiving 
information, it is useful to know a person's initial response mode 
in order to present information that is in keeping with this 
preference. 
Hypermedia lesson 
Individual instruction is partially based on the philosophy 
that differences in learners' cognitive styles need not result in 
differences in achievement. Ausburn and Ausburn (1978) endorse the 
concept of designing instruction to assist the learner whose 
cognitive style is not compatible with the task. If the task 
requires visual discrimination and a person lacks natural tendencies 
to discriminate, then the person will likely have difficulty or need 
help in performing the task. Ausburn and Ausburn (1978) advocate 
planning instruction for a specific task and a specific cognitive 
style in order to avoid the overly-broad approach to teaching. 
Knowing individual learning styles can promote effective 
learning if teachers and students are aware of weaknesses or 
strengths. Through training, a student's cognitive style can become 
modified and adaptive (Keefe, 1985). Instruction can help 
individuals augment or refine their use of perceptual modes. 
Perceptual alternatives such as visual images, audible statements, 
and verbal text may affect learners' abilities to assimilate, 
retain, and use information. How do various representational modes, 
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such as sketches or detailed illustrations, affect the thinking of 
the people who use them? Instruction via videodisc computer system 
allows students to gather information from various modes. Learners 
have control over the modes they choose for interaction and 
learning. Since computers can accurately count each type of mode 
chosen by a learner, this is a viable method to investigate 
individuals' information-processing habits and their use of various 
perceptual modes. 
Computer anxiety 
Computer anxiety is defined as the fear or apprehension felt by 
an individual when using computers, or when considering the 
possibility of using a computer (Maurer, 1983). A Computer Anxiety 
Index (CAIN) is designed to identify students who have 
computer-related anxieties, so that steps can be taken to reduce 
anxiety and improve achievement. 
Computer attitude 
Attitudes are defined as "predispositions to respond" 
(Simonson, 1979). Attitude change is an important index of the 
effectiveness of computer based instruction, but often overlooked by 
researchers (Bear, Richards, & Lancaster, 1987) . In the current 
study, a computer attitude test. Beliefs About Computers Scale 
(Ellsworth & Bowman, 1982) was used to measure students' attitudes 
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about computers. It consisted of 17 items. Statements are rated 
on a Likert scale of one to six. Ellsworth and Bowman (1982) found 
the test to have a reliability of 0.81. 
Purpose of Study 
The purpose of this study was to examine the relationships 
among 1) cognitive style, 2) students' use of perceptual modes 
(visual images, written text, audible descriptions) to gather 
information, 3) attitude toward computers, 4) anxiety toward 
computers, and 5) achievement. This study was done to gain a better 
understanding of each individual's information-gathering habits and 
to discover possible patterns among several variables related to 
gathering information. 
Objectives 
1) To describe students' cognitive learning style in nine 
dimensions 
2) To count each type of perceptual mode (visual, audio, and verbal 
information) that students choose during a lesson on historic 
costume 
3) To gain a better understanding of complex behavior patterns for 
receiving information for learning 
4) To describe students' attitude toward computers 
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5) To describe students' anxiety level toward computers 
6) To discover possible patterns of individual differences in 
processing information among several variables 
7) To estimate the magnitude of the relationships between variables 
in individual differences of processing information 
Research Questions 
1. What are the dominant dimensions of cognitive learning style for 
the total sample and two subgroups: college students in teacher 
education classes and textiles and clothing classes? 
2. What are the relationships among cognitive learning styles and 
1) use of perceptual modes 
2) anxiety toward computers 
3) attitude toward computers 




1. Cognitive Style (analytic, spatial, discrimination, 
categorization, sequential, memory) and perceptual responses 
(visual, auditory, and emotive) as measured by National 
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Association of Secondary School Principals' Learning Style 
Profile 
2. Prior Knowledge as measured by a pre-lesson test 
3. Visual Form (two levels: line drawings and detailed fashion 
plates) 
4. Visual Content (full fashion plate, individual figure, 
close-ups) 
5. Computer Anxiety as measured by a Computer Opinion Survey prior 
to completing the videodisc and computer lesson 
6. Computer Attitude as measured by Beliefs About Computers Scale 
(Ellsworth and Bowman, 1982) 
Dependent variables; 
1. Achievement on criterion tests 
Visual and verbal identification of terms 
Conceptual learning measured by comparisons 
2. Selection of perceptual modes in processing information for 
learning the lesson 
3. Change in computer attitude 
4. Change in computer anxiety level 
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Definitions of Cognitive Dimensions 
The National Association of Secondary School Principals' 
Learning Style Profile contains independent scales representing four 
factors: cognitive skills, perceptual responses, study preferences, 
and instructional preferences. The cognitive and perceptual factors 
include nine scales. The scales are defined as follows: 
1. Spatial Skill- ability to identify 2-dimensional forms and 
mentally rotate objects in a 3-dimensional form; this involves 
two steps: 1) pattern recognition and 2) spatial rotation. 
Pattern recognition skill requires a person to identify 
identical but different-sized patterns within a larger 
identical figure. The ability to encode a pattern, remember 
it, and separate it from other designs seems to be a 
prerequisite for spatial thinking (Lohman & Kyllonen, 1983). 
Spatial rotation measures the mental ability of manipulating 
images. Spatial skill enables mental seeing of patterns in 
data or statistical tables. 
2. Analytic Skill- ability to identify simple figures hidden in a 
complex field; the skill is one of analysis in which the 
individual discriminates a part from the whole. Research shows 
that analytic skill (field dependence or independence) affects 
individuals' ability to solve problems (Karp, 1963). A high 
analytic skill enables simplification of complex information, 
pinpointing key ideas and aiding in solving problems. 
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Sequential Processing Skill- ability to process information in 
linear order; it refers to the mental step-by-step orientation 
to tasks and not to the nature of the tasks themselves. Verbal 
or numerical tasks are sequential. Sequential processing 
interprets experiences separately and as parts of a system 
(Keefe and Monk, 1988). 
Memory Skill- ability to retain distinct versus vague images in 
repeated tasks; designed to measure the ability of a person to 
accurately assess the details of repeated tasks. The memory 
skill assesses the capability to retain an image of a complex 
figure long enough to decide if the additional versions are the 
same figure or different. The task for the student is to 
detect whether or not each succeeding figure is identical to 
the preceding one. Sharpeners tend to differentiate new 
perceptions and to detect subtle changes in information (Keefe 
& Monk, 1988). 
Discrimination Skill- ability to attend to the important 
elements of a task; it is also called focusing. The skill 
requires selective attention, the capability of concentrating 
on the important elements of a task. Learners who 
discriminate, persevere with greater attention, over longer 
periods of time, than those who cannot focus (Keefe & Monk, 
1988). 
Categorizing Skill- consistency in making judgments based 
either on narrow or broad parameters for inclusion in a 
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category. Persons who categorize broadly have weakly defined 
parameters for judging the categorical limits of new 
information. People who categorize narrowly have highly 
structured, precise parameters for judging new information. 
New data are judged by a series of parameter matches that 
produce highly organized categories of related and relevant 
information, which can be used for future learning (Keefe & 
Monk, 1988). 
7. Visual Perceptual Response- an initial reaction to visual 
information (Keefe & Monk, 1988). 
8. Auditory Perceptual Response- an initial reaction to auditory 
information (Keefe & Monk, 1988). 
9. Emotive Perceptual Response- initial emotional and 
physiological reaction to information; it may involve an 
initial positive or negative attitude toward the content of the 
message or a physiological response to take notes or to write 
out an exercise (Keefe & Monk, 1988) . 
Summary 
Although people process information in similar phases, as 
depicted in information-processing models, there are individual 
differences in the ways that information is initially received into 
the brain. Individuals rely on their perceptual preference or 
strength in using one or a combination of modes such as visual, 
auditory, and verbal. 
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Cognitive styles are information-processing habits representing 
the learner's typical mode of perceiving, thinking, solving 
problems, and remembering (Messick, 1976). Some learning style 
instruments focus on measuring only a single element, other 
instruments are more comprehensive assessments of the cognitive, 
affective, and physiological domains of learning. Cognitive style 
has many subscales including spatial skill, analytic skill, and 
memory skill. 
Instruction can be designed to accommodate individual 
differences. The interactive videodisc and computer system 
possesses some distinct characteristics that permit multiple modes 
of receiving information. The videodisc and computer lesson is able 
to deliver information in random order, at variable pace, and for 
multiple sensory learning. 
A goal of this study was to gain a better understanding of each 
individual's information-gathering habits and to discover possible 
patterns among several variables related to gathering information. 
This study examined the relationships among 1) cognitive style, 2) 
students' use of perceptual modes (visual images, written text, and 
audible descriptions) to gather information, 3) computer attitude, 
4) computer anxiety, and 5) achievement. 
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REVIEW OF LITERATURE 
Introduction 
This chapter presents the framework for examining factors which may 
influence students' learning. The present study examines the 
relationship between students' cognitive style and their choice of 
perceptual modes in an interactive computer-aided lesson. The design of 
this study is based on current research on: (1) information-processing 
systems, (2) cognitive theory, (3) learning style, (4) perceptual modes, 
(5) prior knowledge, (6) interactive videodisc computer system, (7) 
computer attitudes, and (8) individuals' perceptual choices. 
The chapter begins with an explanation of an information-processing 
system, which denotes mental operations requisite to learning. All six 
phases of the system are discussed, with each phase relating to 
cognitive style. The next section examines the distinct notions of 
cognitive theory and learning theory. Also, the writer discusses 
assessing a student's cognitive style, using nine dimensions. Cognitive 
style assessment instruments are discussed in relation to single, 
two-dimensional, and comprehensive approaches. The chapter concludes 
with a summary of the major issues. 
Information Processing Model 
Information processing is based on the view that the human mind 
interprets information (Richey, 1986). "Learning is an activity of the 
brain, under the direction and control of the individual, that must 
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result in additions to and modifications of long-term memory (LTM). 
Anything less is not learning" (Letteri, 1985, p. 113). The individual 
is central to this process of learning. 
The Information Processing System developed by Letteri (1982) 
depicts six general phases in learning. The basic phases are 
perception, perceptual memory, filtering system, short-term memory, 
working memeory, and long-term memory. The model proposes a graphic 
representation of how people process new information. The first phase 
of Letteri's model, perception, is the basis of the computer lesson used 
in this research study. 
Perceptual modes 
In perception, information enters the brain. The perceptual modes 
are the five senses: hearing, seeing, smelling, touching, and tasting. 
Each of these perceptual modes functions as a channel to carry 
information to the brain. To receive accurate and complete messages, 
the learner must attend to at least one of these modes. 
Perception is a process of extracting information from a sensory 
stimulus (Moore, 1970). When a person perceives, he or she is a 
"sensitive and accurate observer of sensory detail" (Hooker, 1981). 
Perceptual skill is the ability to relate sensory information from the 
present stimulus to past experience. 
In support of Moore's definition. Hooker (1981) describes 
perception as an active process, requiring reaction to stimuli. 
Individuals can choose the stimuli to which they will react and ignore 
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other stimuli that are present. Furthermore, Hooker proposes that 
perceptual abilities are developmental in nature. Sensory deprivation 
in one or more of the perceptual modes may result in an inability to 
receive a message using a specific sense. In addition, previous 
experiences may modify perception. One perceptual mode may become 
dominant or a combination of modes may be used in extracting 
information. Perception is, therefore, active, developmental, and 
affected by experience. 
Perception has been considered a worthy factor for research. In 
fact, Moore (1967) proposes a perceptual domain that classifies 
objectives according to a taxonomy of perceptual process and perceptual 
behavior. Hooker (1980, 1981) modifies the taxonomy by adding more 
sublevels and applying the model to two educational fields, health 
professions and home economics. 
Hooker identifies five hierarchical levels of perception. The 
first level is sensation, the awareness of an incoming message and 
detection of change in stimuli. Sublevels include all five senses. 
Levels 2 through 5 include perception of figure, symbol, meaning, and 
overall perceptive performance. These levels move from perceiving 
detail through classifying forms or patterns, and interpreting 
significance of series of events, to insightful decisions and creativity 
(Hooker, 1981). 
Other researchers have examined specific perceptual modes in 
relation to effective learning. Dwyer (1987) has compiled a body of 
research studies that investigate variables associated with visual 
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learning. There is substantial literature on the relationship between 
formats for presenting information and people's means of receiving the 
information (Barton & Dwyer, 1987; Briggs, 1968; Dwyer, 1987; Moore & 
Bedient, 1986; Nugent, 1982; Olsen, 1985). 
Another framework for investigating perception is provided by 
theories of perception. The tenets of the gestalt theory emphasize 
organization as a powerful principle of perception. Gestalt theory 
states that some people remember global features, influenced by 
background features; others retain details because they are analytical 
in their mode of perceiving (Allport, 1967). Gestalt theory concerns 
integrating the structure as a whole. Vision is not just -recording 
single elements, but rather apprehending significant structural 
patterns. The total composition makes a statement that must not be lost 
in the identification of single elements. Gestalt theory encourages a 
viewer to look first for a theme, a key that relates to everything, 
because the whole is greater than its parts. Second, principal features 
and details are noticed. While a person scans, she or he relies on 
different kinds of sensory cues to gather information (Baer, 1979). 
Arnheim (1974), an art theorist, states that we have neglected the 
skill of learning from objects. Arnheim says mere exposure to visual 
images is not enough. Involvement in the arts and assistance with 
verbal exchange are also needed. A statement of caution is given to 
limit word exchange, to make it secondary to visual imagery until the 
perceiver distinguishes the uniqueness and generalities. Arnheim (1974) 
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proposes a visual perception that progresses from a description of what 
is seen on the surface level to the analyzing of meanings they convey. 
DeLong (1977) analyzes descriptions of a wide range of clothing 
designs to find out whether viewers focus on structural forms or on 
parts of clothing. DeLong's results suggest that systematic observation 
of images with clothed human figures can help students make their 
perceptual processes objective rather than subjective. 
The current research attempts to discover which perceptual modes 
students use to receive new information. Education often uses verbal, 
visual, and auditory stimuli. Written words, visual images, and spoken 
words were included in the study. Briggs (1968) disputes the notion 
that one mode is consistently superior to another for the general 
population. Dwyer (1985) advocates designing visual materials for 
specific purposes. Modes cannot be randomly chosen for random groups of 
learners and for undetermined objectives. For instance, identical 
visual illustrations are not equally effective in promoting learning 
when students have different levels of prior knowledge (Dwyer, 1985). 
Perceptual memory 
In the next phase, information is stored in the perceptual memory 
by either sight or sound. New messages stay in memory for a very a 
brief time. In this phase, visual and auditory centers of the brain 
recognize new information (Keefe, 1988). 
Traditional methods of categorizing persons on the basis of image 
forming ability have given inconsistent results, because such methods 
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make the visual and verbal dimensions of thinking dichotomous. These 
dichotomies are called right-brain and left-brain dominance. 
Right-brain dominance describes a person with deductive modes of 
reasoning and visual thinking. In contrast, left-brain dominance 
describes a person who uses inductive reasoning and verbal thinking. 
Zenhausern and Gebhardt (1979) found consistent relationships between 1) 
auditory perceptual mode and a left-hemispheric style and 2) visual 
perceptual mode and a right-brain dominant style. These findings point 
to specialized tasks within each hemisphere of the brain. Further 
research reveals that a person can both visualize and verbalize. 
Therefore the verbal-visual dichotomy may be inaccurate. Zenhausern 
(1978) proposes a visual-nonvisual dichotomy. Since there is evidence 
that some people can think in either mode, it allows for a mixed-brain 
dominance. Brain research has emerged into learning style theories. 
The Learning Style Inventory (Dunn et al., 1985) is an example of brain 
dominance being included in the learning style assessment tool. 
Learning style dimensions are discussed later in more detail. 
Filter phase 
Third, the filter system functions as the decision point. A person 
has four options: to reject, transform, memorize, or learn the message. 
The decision to reject the message results in throwing the message out 
of the brain. The filter screens out any redundant or unwanted 
information to avoid an overload in the working memory and long-term 
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memory (Keefe, 1988). Rejecting information occurs when a learner 
automatically or willingly redirects his or her attention to something 
else (Keefe, 1988). The learner tunes out the present stimuli, while 
attending to inner thoughts or simultaneous events. For instance, a 
member of the audience can hear a lecture, but not receive the speaker's 
message. This is not necessarily an inability in attention, but merely 
a decision on the part of the hearer to direct attention and the 
processing of information elsewhere. 
Transformation, a second type of decision, occurs when incoming 
information is incorrectly processed. A learner selects only part of 
the information, resulting in incomplete data. For instance, if a 
student selects only familiar information and rejects new ideas, no 
change is required to the existing knowledge structure in long-term 
memory (Keefe, 1988, p.27). This eases the cognitive effort, but does 
not result in learning. 
Memorization is not synonymous with learning. Unlike learning, 
memorized information is not added to or integrated with existing 
information (Keefe, 1988, p.28). It is held in isolation and requires 
cueing techniques for recall. Memorized messages require repetition so 
that they can be recalled. 
Learning, the fourth type of decision, requires the brain to add 
new or modify existing cognitive structures by assimilating, 
integrating, and differentiating the new message (Keefe & Monk, 1988). 
Learning is characterized by a conscious, controlled, and directed 
cognitive activity. The learner controls the decision-making process in 
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order to learn and to carry out all the operations demanded by the 
decision. 
Short-term memory 
If not rejected, the information enters short-term memory. Greater 
attention is given to the information, whereas in prior phases, the 
person is only aware of the incoming message. Short-term memory 
maintains a limited amount of information for for a brief time. 
Exercises such as practice and mnemonics can increase the amount of 
memory. Short-term memory's most important task is to keep information 
long enough for working memory to apply the appropriate operations for 
real learning to occur. During this time working memory is initiated. 
In the working memory real learning is developed (Keefe, 1988, p. 31). 
Working memory 
Working memory performs two types of activities: maintenance 
rehearsal and elaborative rehearsal. Maintenance rehearsal involves 
repetition of a message for immediate recall. During elaborative 
rehearsal, new information is analyzed and compared to prior knowledge. 
The end result is a changed cognitive structure because new information 
is added and existing information is clarified. Working memory does not 
store information, but rehearses or ingrains information, leaving the 
storage function for short-term and long-term memory. 
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Long-term memory 
The last phase, long-term memory, involves modifying cognitive 
structures, forming general rules and content-specific principles 
(Keefe, 1988, p.32). Information in long-term memory must be integrated 
into highly organized networks. This cognitive structure takes both an 
hierarchical and a matrix form. The general cognitive rules are 
independent of circumstances and subject. Content-specific procedures 
are operations required for solving problems in specific subjects. 
Long-term memory storage is constantly undergoing change when a person 
adds new information. Long term memory supplies information to the 
working memory and other phases of the system. 
Learning is not automatic. It requires mindfulness. Letteri 
(1985) explains this mindfulness as a sustained and conscious effort on 
the part of the individual. Letteri's model summarizes the human system 
of information processing and the operation of the mind. The model is 
not schematic, but instead dynamic and complex. 
Cognitive Theory 
According to Gagne (1983) cognitive theory recognizes that the 
external world delivers information to the learner. The cognitive 
orientation focuses on these mental activities of the learner that lead 
to a response. It specifically acknowledges two operations that seem to 
overlap with Letteri's (1982) information processing model: 1) actively 
selecting stimuli, and 2) organizing material (Shuell, 1986b). Similar 
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to letter!'8 (1982) information processing system, cognitive theory 
conceptualizes learning as an active and goal-oriented process that is 
dependent on the mental activities of the learner (Shuell, 1986b). 
Current theories of cognition identify functions that must be performed 
if learning is to occur: 1) collection of new information, 2) 
combination of disparate pieces of new information, and 3) relation of 
new to old information (Sternberg, 1984). 
Cognitive theorists examine short-term and long-term memory. 
Cognitive conceptions of learning focus on acquiring knowledge and 
knowledge structures. The learning process is described as mental 
operations that mediate the relationship between stimulus and response 
(Shuell, 1986a) . Cognitive theory takes a constructivist view of 
learning and memory (Royer, 1986). Individuals construct meaning by 
interpreting a message based on their own knowledge. Something is 
understood when it is integrated in a meaningful way with the learner's 
existing knowledge structure. Meaning comes from interaction between a 
message and a person's knowledge and experience. The essence of 
cognitive learning is how the learner constructs meaning or makes sense 
out of stimuli. 
Persons process information through six phases as modeled by 
Letteri (1982). This system is common among human minds; however, 
persons differ in controlling these information processing operations. 
An individual's cognitive control (cognitive style) influences the 
information processing system. For example styles of analyzing, 




Cognitive style is the characteristic manner in which a person 
receives, processes, stores, and retrieves information (Messick, 1969). 
Cognitive styles are consistent individual differences in ways of 
mentally organizing and processing both information and experience. 
Styles are like generalized habits of thought, the enduring structural 
basis for behavior. Messick (1984, p. 61) conceptualizes styles as 
"characteristic self-consistencies in information processing" that 
develop around underlying personality trends. Cognitive styles are not 
categories but dimensions of continuous variation characterizing 
individual tendencies. Furthermore, cognitive styles tend to be 
pervasive and to overlap cognitive, intellectual, personality, and 
interpersonal domains. As organizing variables, cognitive styles 
contribute to selection, combination, and putting in sequence both 
substance and process. As regulating variables, styles help control the 
direction, duration, intensity, range, and speed of learning (Messick, 
1984) . 
Until recently, cognitive style was not studied as a single entity. 
Rather a number of separate factors were identified. This seems to 
reflect the complexity of the construct. In recent studies multivariate 
analyses are used. 
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Assessing Cognitive Styles 
One-dimensional instruments 
Cognitive profiles reveal the ways students learn. Literature 
reports numerous instruments devised for assessing cognitive learning 
styles. The Group Embedded Figures Test (GEFT), developed by Witkin 
(1950) is widely used to assess one cognitive dimension: field 
independence vs. dependence or analytical ability (Keefe, 1987). The 
GEFT uses pictures to assess analytical vs. nonanalytical styles of 
information processing. Subjects try to find simple forms hidden within 
more complex figures. The people who are field independent see things 
apart from the background, but field dependent persons are influenced by 
the overall organization of the background and have difficulty 
separating parts. 
Moore and Bedient (1986) conducted an experiment to determine the 
effects of cognitive style (field dependence or independence) on visual 
recall. Visual stimuli were manipulated by using slides of different 
sizes (1/2 frame, 1/4 frame, and full frame) and different types of 
illustrations (paintings, photographs, and line drawings). Within each 
group subjects were classified as field dependent, neutral, or field 
independent by their scores on the Group Embedded Figures Test. Answers 
to five multiple-choice questions were analyzed to measure recall of the 
content. Moore and Bedient (1986) found no significant mean difference 
for subjects identified as field dependent and field independent. Field 
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independent subjects were expected to recall content better regardless 
of size or type of picture. However, the cognitive style was not 
associated with differential recall of visual content of stimuli 
differing in size and type. 
Joseph and Dwyer (1984) investigated prior knowledge as a factor 
influencing the effectiveness of visuals. Their findings indicate that 
students with moderate levels of prior knowledge learn effectively from 
a variety of levels in visual complexity. Students with high levels of 
prior knowledge of the subject benefit more from realistic visual 
materials, particularly when instruction is self-paced. Prior knowledge 
will be discussed in more detail later in this chapter. 
Bi-dimensional instruments 
Bi-dimensional cognitive instruments measure two dimensions of 
processing. For example, Gregorc's Style Delineator (1982) assesses 
concrete vs. abstract and random vs. sequential styles. Gregorc 
suggests that each person's mind has a dominant set of mind channels 
(Gregorc, 1984). Everyone has the ability to perceive in concrete and 
abstract form. Also, people have ordering ability in sequential and 
random ways. Individual expression of these four qualities demonstrates 
their learning styles. The Style Delineator instrument assesses 
learners with four distinct learning patterns: Concrete Sequential, 
Concrete Random, Abstract Sequential, and Abstract Random. The Style 
Delineator is a short self-analysis instrument, consisting of 40 words 
27 
in 10 sets of 4 each. The student ranks personal impressions of the 
words in each set. 
Multi-dimensional instruments 
Letter! (1975) developed the Cognitive Profile by combining several 
existing cognitive style elements into a multi-dimensional profile that 
assesses seven continua. The results predict student achievement on 
standardized achievement tests. Letteri's test is administered in 
clinical forms rather than classroom environment. This is designed for 
a deeper diagnosis of cognitive style. The seven cognitive controls are 
valid and reliable measures adopted from the reseachers who developed 
the tests: 1) field independence vs. field dependence, 2) scanning, 3) 
categorization 4) complexity vs. simplicity, 5) reflective vs impulsive, 
6) leveling vs. sharpening, and 7) tolerance vs. intolerance. The 
profile instrument is designed in a problem-solving format, whereby 
students must perform a task rather than respond in a self-report. 
Comprehensive instruments 
One- or two-dimensional style inventories narrowly assess the 
processes used in a particular learning task (Letteri, 1985). These 
first generation instruments measure a single element. However, 
recently a more comprehensive profile of processes has become available. 
In contrast to one- or two-dimensional instruments, comprehensive 
instruments assess more than one style dimension and several of the 
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subscale elements. Two examples of these instruments are the 
Myers-Briggs Type Indicator (Myers, 1962) and the Learning Style 
Inventory developed by Dunn, Dunn, and Price (1979). The Myers-Briggs 
Type Indicator assesses both cognitive and affective dimensions, while 
the Learning Style Inventory measures the affective and physiological 
dimensions. 
The Dunn Learning Style Inventory diagnoses learning styles in five 
areas (Dunn, 1984). These five consist of environmental, emotional, 
sociological, physical, and psychological elements. Two of these are of 
interest to this study. First, the physical elements are pertinent 
because they include the five perceptual modes. Second, the 
psychological elements include mental processing tasks, such as analytic 
or global perception, hemispheric preference, and reflective or 
impulsive characteristics. The Learning Style Inventory is widely used 
in elementary and middle level schools. Students respond to a 104-item 
self-report questionnaire that identifies learning preferences for 
immediate environmental conditions, plus emotional, sociological, and 
physical needs. But the instrument lacks a definitive cognitive 
dimension (Keefe, 1987). 
Another multiple-dimension learning style instrument is the 
Learning Style Profile from the NASSP. Only the NASSP Learning Style 
Profile measures cognitive style, including perceptual responses, 
affective (study) preferences, and physiological (instructional) 
preferences (Keefe, 1987). Other instruments measure the only cognitive 
and affective domains or only affective and physiological dimensions. 
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The National Association of Secondary School Principals' Learning Style 
Profile assesses twenty-three constructs, including nine independent 
cognitive constructs. It can detect specific dimensions of an 
individual's thinking and learning patterns. 
In the current study, the researcher assesses individuals' 
cognitive styles in nine subscales, including the perceptual responses. 
This profile makes it possible to study relationships between subscales 
and detect the impact on achievement. 
The Relationship of Cognitive Style Dimensions 
to Information-Processing Phases 
The NASSP Learning Style Profile corresponds to Letteri's 
information processing system. Included in the Learning Style Profile 
are nine cognitive style dimensions: 1) visual perception, 2) auditory 
perception, 3) emotive response, 4) analytical skill, 5) spatial skill, 
6) stimuli discrimination, 7) categorizing skill, 8) sequencing skill, 
and 9) memory. Each of these relate to phases in processing 
information. Cognitive skills are prerequisites for successful learning 
(Keefe, 1988). 
Perception phase 
There is a direct relationship between the first two phases of 
information processing (perception phase and perceptual memory phase) 
and the NASSP Learning Style Profile perceptual subscales. The 
perceptual response subscales: visual, auditory, and emotive signify 
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students' initial reactions to a list of 20 words by mentally "seeing" a 
picture (visual); by mentally "hearing" the word (auditory); or by 
sensing an emotion (emotive). The emotional response may involve a 
physical reaction, such as taking notes, or an initial positive or 
negative attitude toward the word. Keefe and Monk (1988) reported that 
the relationship between cognition and emotion is being examined since 
the "meaningfulness" of learning may be connected with affective and 
psychological aspects. 
Filter phase 
Two cognitive skills are useful in the filter phase. Analytic 
skill allows proper identification of details and affects the decison to 
transform information or to learn it. Spatial-verbal subscale describes 
a student's orientation for learning from visual rather than verbal 
stimuli. 
Working memory 
Discriminating, categorizing, sequencing, and remembering skills 
cooperate in two information-processing phases—the filter and the 
working memory. The discriminating skill measures a person's ability to 
focus on the important aspects of a task and not be distracted by 
irrelevant or unimportant information. A strong discriminating skill 
allows a person to stick to a task and shut out distractions, although 
certain environmental factors may be especially helpful or bothersome. 
When a learner is not able to direct attention needed for processing 
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information, the information is rejected. The learner simply lacks the 
skill to control attention, whether to instruction or to daydreaming. 
Long-term memory 
Categorizing skill allows the appropriate information to be 
modified in long-term memory. The subscale measures the learner's 
habits in making estimations and in creating adequate categories for new 
information. 
The memory skill subscale detects a potential problem in memorizing 
large amounts of information. Effective memory is fundamental to 
effective learning. Memory maintains the details. More intensive 
testing than the NASSP LSP is needed to assess memory skill 
completely. 
Learning is a decision requiring several cognitive skills. A 
student who receives new information uses skills in analysis and 
discrimination. He or she recognizes the object by noticing the 
features and then scanning the existing information in long-term memory 
for a category of objects with the same features (Keefe, 1988, p.30). 
Sometimes a student must create a new category with the unique features 
serving as the parameters. Spatial skills enable a person to recognize 
forms of the object. The student has the prime responsibility for 
making the decision to learn and for carrying out all the operations 
requisite to the goal. Sequential and simultaneous processing skills 
organize the information for learning (Keefe, 1988, p.30). 
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The LSP provides information about learning style (specific skills, 
capabilities, and preferences). There are two important reasons for 
obtaining profiles of students' cognitive styles. First, methods of 
instruction can be improved to meet the learners' needs for effective 
learning. Second, it is important to know how a student approaches a 
particular task, so training can remedy low skill or instruction can 
provide the conditions for high skill, for maximum learning. 
Learning Style 
Definition 
Learning style is a broad term that encompasses cognitive style. 
Therefore, learning style and cognitive style are not interchangeable 
terms. Learning style, a recent development from cognitive style, 
combines internal and external factors that affect information 
processing. 
Learning style seems difficult to define because of the complexity 
of learning. Hyman and Rosoff (1984) critiqued learning style 
definitions written by leaders in learning style research. Literature 
revealed the need for a clear and specific definition of learning style. 
Many definitions only dealt with one facet of learning style. 
One of the most accurate definitions heads, "learning style is the 
composite of characteristic cognitive, effective, and physiological 
factors that serve as relatively stable indicators of how a learner 
perceives, interacts with, and responds to the learning environment" 
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(Keefe, 1979). Learning style delineates how people learn and prefer to 
learn. Keefe specifically states that learning style includes at least 
three dimensions, and not solely cognitive style. 
After reviewing learning style definitions, Dunn (1984) reported 
that even though variations occur, the definitions show similarities. 
All pertain to how the mind processes information. Dunn, Dunn, and 
Price (1979) describe learning style as the way in which each individual 
absorbs and stores information, dramatically different for each person. 
Dunn's definition omits student behavior or actions that the student 
performs. The definition suggests information is soaked up and retained 
without change or use. 
Another researcher in learning style constructs, Gregorc (1979, 
p.234) describes learning style as distinctive and observable behaviors 
which indicate how a person learns from and adapts to his environment. 
It also gives clues as to how a person's mind operates. However, 
Gregorc's definition refers only to one domain: cognitive. 
For this study, the researcher focuses on 9 subscales of cognitive 
style as measured by the NASSP Learning Style Profile. Affective 
dimensions are measured by the Computer Anxiety Index (Maurer & 
Simonson, 1984) and Beliefs About Computers Scale (Ellsworth & Bowman, 
1982). Selected cognitive portions of the learning style profile 
provided tasks for students to perform. The affective measures were 
surveys using a Likert scale. 
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Profile of students 
Researchers have obtained learning style profiles of students in 
clothing and textiles programs (Goldsberry, 1980; Heitmeyer & Neil, 
1987; Kean, Mehlhoff, & Sorensen, 1988) . Their research describes 
learning style but does not predict how students use instructional 
stimuli. Two recent studies focus on learning style and its 
compatibility with the chosen career, while another study relates 
learning style and effectiveness of teaching. Different learning style 
instruments were used in the studies. The tests had a few measures of 
cognitive style, but excluded such variables as sensory learning, 
spatial skills, discrimination, and memory. 
For example, Heitmeyer and Neil (1987) examined cognitive styles of 
Fashion Merchandising students. Two instruments were used: the Witkin 
Group Embedded Figures Test (GEFT) and the Kolb Learning Style Inventory 
test. Wilkin's GEFT categorizes dimensions of field independence-field 
dependence. Heitmeyer and Neil (1987) reported that at the time of 
their research the GEFT was the instrument used most in research on 
cognitive learning style. The Kolb test identifies which styles 
predominate within career areas. 
Results from the GEFT test and the Kolb Learning Style Inventory 
indicate that home economics students are field dependent and divergers 
(Goldsberry, 1980; Heitmeyer & Neil, 1987; Savage, 1983). Field 
dependent and diverger are terms used to describe the cognitive styles 
of people who are socially-oriented and creative. Field dependent 
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people are global in their thought patterns, and divergers tend to 
choose people-related types of majors such as advertising, selling, or 
education (Heitmeyer & Neil, 1987). Unexpectedly, Heitmeyer and Neil 
(1987) found no significant relationship between the students' profiles 
from the two instruments. 
The two tests differ in the type of response: self-report or 
performance. The Kolb instrument consists of 9 sets of 4 terms 
requiring students to rank each set according to their learning 
preference. However, Witkin's Group Embedded Figures Test elicits 
students' skill in identifying simple geometric figures within more 
complex figures. 
Another study (Kean et al., 1988) used the Myers-Briggs Type 
Indicator to assess student learning styles in two majors: 1) clothing 
and textiles and 2) agronomy. This learning style instrument measures 
basic preferences in perception (information gathering) and judgment 
(decision-making). The test uses self-report and forced-choice methods 
to measure four bimodal factors: Extraversion-Introversion; 
Sensing-Intuition; Thinking-Feeling; and Judging-Perceiving. 
Approximately half of the students in textiles, clothing, and design 
courses had Intuitive-Feeling profile (Kean et al., 1988). The 
Intuitives are independent, innovative types who depend on their 
intuition to solve problems. The Intuitive-Feeling combination 
characterizes the style of someone who uses a personal value system in . 
making judgements. In addition, these people enjoy learning experiences 
where there is active participation in creating something. Kean et al. 
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(1988) suggested the use of the computer for developing logical, 
analytical thinking in the students who were profiled as the Feeling 
type. Those who process information through Feeling functions may need 
to develop objectivity in making decisions in order to function in 
retailing and related jobs. 
Other researchers investigated learning style and achievement. 
Offerjost and Terry (1987) modified the Learning Style Preference 
Inventory by Renzulli and Smith (1978) by deleting or rewording 
questions to be appropriate for college students. They selected 38 
statements pertaining to variety of learning environments: 1) projects, 
2) drill & practice, 3) peer teaching, 4) discussion, 5) teaching games, 
6) independent study, and 7) lecture. Students reported their 
preference based on the degree of pleasantness using a 5-point Likert 
scale. This definition of learning style does not recognize the 
individual mental processing defined by the information processing 
models, but instead focuses on the environment. This learning style 
instrument is not widely reported in literature. 
Offerjost and Terry (1987) found no significant relationship 
between achievement and preferred learning style. The learning style 
subset "discussion" came close to predicting achievement, but not at a 
statistically significant level. Conversely, Dunn (1984) cited 12 
studies that resulted in increased achievement by matching teaching 
style with learning style. 
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Visual Complexity 
Students' learning style profiles provide information about which 
visual images are effective for learning. Since visual images abound in 
instruction, educators need to know which visuals are most effective for 
helping an individual to learn. For instance, if students have 
difficulty in discriminating essential elements of a visual image, the 
problem may be their learning style. Effective images provide 
information, without preventing students from focusing on what is most 
important. The ability to think visually and solve science problems 
were investigated and the results showed significant correlations 
between the scores on the Visual Puzzles Test and a Focus on Science 
achievement test (Hortin & Enochs, 1986). 
Canelos, Taylor, and Gates (1980) studied the effects of three 
levels of visual complexity on field-dependent and field-independent 
students who were acquiring information for three types of instructional 
objectives. Students saw a dissected heart at three levels of visual 
complexity: 1) line drawings, 2) detailed illustrations, and 3) 
realistic photographs. The first level of complexity was an outline 
drawing of the heart and its major parts. The second level of 
complexity was an artist's color illustration of the heart and its 
parts. The important and irrelevant information were approximately 
equal in amount. The third level of visual complexity depicted 
realistic photographs with more extraneous information than crucial 
information. 
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Theorists have tried to explain the effects of realism of visual 
images on learning. The relevant cue theory proposes that realistic 
visual materials tend to present too many irrelevant cues that interfere 
with learning the important ideas (Wise, 1984). Irrelevant cues compete 
with one another for attention and storage in the memory. Relevant cues 
are verbal or visual symbols that focus learners' attention on obtaining 
information purposefully, and with control. An increase in the amount 
of realistic detail in a visual illustration will not necessarily 
produce a corresponding increase in the amount of information a student 
will acquire from it. 
The body of research on visual complexity signifies that a line 
drawing would be most effective for identifying parts (Travers, 1970) . 
Contrary to previous research, Canelos et al. (1980) found that level 2, 
the illustration, helped students the most in completing an 
identification test. The incongruent results of Travers (1970) and 
Canelos et al. (1980) may have occurred due to different viewing times. 
Students in Travers' study had less time to view images than in Canelos 
et al. (1980). Significance for visual complexity was not obtained 
while students were achieving drawing or relational tasks (Canelos et 
al., 1980). Also, the effectiveness of a visual image depends not only 
on individual learning style and visual complexity, but also three other 
factors: method of presentation, technique of cueing, and format for 
testing (Dwyer, 1985). 
Canelos et al. (1980) suggests that field-dependent people have 
more difficulty extracting relevant visual information than 
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field-independent people when the task is at a higher level of learning. 
Students attended a slide-tape program about the physiology of the heart 
and completed three tests. Tests of identification, drawing, and 
comprehension measured students' learning at three levels. The lowest 
level of learning used by Canelos et al. (1980) was identification; 
spatial and relational tasks represented the higher orders. Canelos et 
al. (1980) found that most learners, whether they are field-independent 
or field-dependent, could identify parts from a visual image. Students 
had to draw parts of the heart in the correct location, this use of 
spatial information was more difficult for individuals who are 
field-dependent than for those who are field-independent. The 
comprehension test involved questions about the movement of parts during 
heart beats. Results were surprising. Field-dependent and 
field-independent learners did not differ significantly in achieving 
these relational tasks. Since these higher order tasks were analytic, 
the field-independent persons seemed more adept at them. The difference 
between the types of learners performing the relational tasks may not be 
significant because of the small number of subjects and the statistical 
techniques. 
Drawings versus photographs have interested researchers studying 
women's fashion preference. Whisney, Winakor, and Wolins (1979) found 
that mode of presentation made no difference in preferences for five 
styles. Five photographs from Vogue and Harper's Bazaar were selected 
and each was copied with a line drawing of the photographs. The results 
suggest that when illustrations are being prepared for editorial or 
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advertising or for research stimuli, either photographs or drawings may 
be used if they are clear and not highly stylized. 
In Canelos et al. (1980) there are limitations with the images: 
they do not change in shape, size, or orientation; they do not show 
placement in relationship to the total body. Instead, the heart model 
remains constant, rather than presenting different cross sections 
showing heart modifications or defects. 
In summary, visual complexity may need to vary in order for individual 
students to learn. For exaitple, visual complexity refers to the level 
of realism, such as in abstract line drawings or realistic photographs. 
The level of visual complexity useful to students may depend on the type 
of information in the illustration. 
Prior Knowledge 
Bransford and Franks (1976) suggested that the role of prior 
knowledge is to establish conditions for identifying both the "sameness" 
and the "uniqueness" of new information. These researchers 
conceptualized learning as a change in the form of one's knowledge so 
that it can set the stage for new discoveries. 
Learning is cumulative; nothing has meaning or is learned in 
isolation (Shuell, 1986a). A person's interpretation and understanding 
of a task is determined by the organization of cognitive structures 
within specific areas. 
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Interactive Videodisc and Computer Lesson 
An approach called aptitude-treatment interaction (ATI) proposes 
that individual differences in aptitude can be met by different 
approaches to instruction. The purpose of an ATI design is to 
investigate whether the aptitude of the individual is dependent on a 
unique attribute of a medium (Cronbach & Snow, 1977). 
Offerjost and Terry (1987) developed computer assisted instruction 
(CAI) on color concepts, evaluated its effectiveness, and determined the 
relationship among achievement, attitudes, and learning style. They 
used a computer language called Apple PILOT to develop a lesson using 
tutorial and drill-and-practice techniques. They illustrated the color 
concepts with a packet of color chips instead of using computer 
graphics. Offerjost and Terry (1987) reported that the CAI lesson was 
effective in increasing students' knowledge about specific color 
concepts. 
Literature did not report an interactive computer program for 
historic costume that allowed students to choose three modes of 
receiving information: seeing, hearing, reading. 
Videodisc technology 
There are a number of ways in which the videodisc can be made a 
part of innovative education (Van Horn, 1987). Here are some examples 
of applications. First, videodisc can be an archive. The National 
Gallery of Art disc from The Voyager Company of Los Angeles, Calif., is 
a good example of this use. Second, videodisc programs can stay frozen 
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on a single frame indefinitely, with perfect clarity and no degradation 
of the signal. Third, it can be used for illustration of lecture 
material. A teacher can search a disc and see one frame within 2 
seconds. Fourth, to give tests a teacher might show a segment and ask 
the students to identify the visual image. Fifth, for interactive 
instruction a teacher might create an activity wherein students are 
asked to identify characteristics of the image. Actively selecting 
images is the key difference between film and laserdisc. Laserdisc 
allows learners to control which images they analyze. 
Students in a historic costume class were exposed to a variety of 
modes to study costume, such as written text, pictures, and surviving 
costumes. These enabled students to recognize changes in fashion design 
over time, distinguish parts of a garment, focus on major features, and 
handle fabric. Costumes were available in class only, so students 
needed a medium for storing images of costume for students to use on an 
individual basis. 
Computer Attitude 
Keefe (1979) defined affective styles as motivational processes 
that are the learners' typical modes of directing and sustaining 
behavior. Attitude change is an important index of the effectiveness of 
computer based instruction, but often overlooked by researchers (Bear, 
Richards, & Lancaster, 1987). Simonson, Thies, and Burch (1979) and 
Simonson (1980) provided a two-part annotated bibliography on media and 
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attitudes. Studies evaluated attitude toward the medium and also 
attitude toward the content delivered by the media. The bibliography 
included five studies that met three criteria: 1) experimental 
research, 2) media in formal instructional settings, and 3) studies 
involving attitudes toward content delivered by media. Milheim (1989) 
found students' attitudes consistently high toward the use of the 
interactive video stystem. Students gave high ratings to the use of the 
videodisc and to the text from the computer. Subjects perceived the 
interactive video system as a very effective, pleasing learning 
environment. 
Simonson (1979) found invalid attitude measurement tools in the 
research. Fewer than 20% of the studies mentioned descriptive 
information about the instruments. However, a computer attitude test. 
Beliefs About Computers Scale (Ellsworth & Bowman, 1982), consisting of 
17 items was found to have a reliability of 0.81. Statements are rated 
on a Likert scale of one to six. Computer attitude referred to a 
person's feelings about societal use and individual use of computers 
(Simonson et al., 1987). This test was described as reliable, valid, 
and simple to administer. 
Offerjost and Terry (1987) included an attitude variable in the 
study to determine whether there were relationships between achievement 
and attitudes. The authors modified Luftig's instrument (1972) to 
obtain their attitude measure. The attitude measure subset "Equipment" 
contained six statements relating to computers. They used a five-point 
Likert scale to rate attitude: strongly agree, agree, neutral. 
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disagree, and strongly disagree. Half of the statements were positive 
and half were negative, so the researcher could determine reliability. 
The researcher tested the reliabilty by calculating a split half 
analysis. They compared each negative question with its positive 
counterpart. 
The attitude subset dealing with equipment was not a significant 
predictor of posttest scores. This suggests that students could learn 
the content even if they had no previous experience with computers or 
were uneasy about the using them (Offerjost & Terry, 1987). The 
subjects were 63 college students in a basic design and clothing 
construction class at a midwestern state university. 
Computer Anxiety 
Maurer and Simonson (1984) reported that an individual with high 
anxiety would avoid computers, use computers with great caution, and 
talk negatively about computers and computing. According to Simes and 
Sirky (1985), some people experience stress during an interactive 
lesson. Anxiety affects performance in cognitive processes. 
Process Variable 
Gay (1986) reported a "process" variable. The "process" data 
consisted of the number of pages, video, graphics, and practice items 
that students examined during the lesson. Gay (1986) found that 
students made significantly better use of control options (sequencing, 
45 
review, remediation, depth, amount) and time when they had a high level 
of prior knowledge. 
Subjects with little knowledge about a topic had significantly 
higher post-lesson test scores if the lesson was structured for them 
rather than controlling the sequence for themselves. No significant 
differences were found in time on task. 
People with high prior knowledge performed equally well in either 
the programmed or the learner-controlled lesson. However, there were 
significant differences in efficient use of time in the 
learner-controlled lesson. 
Summary 
Information-processing models have been based on the assumption 
that learning is an internal cognitive process. Information-processing 
refers to the ways people handle stimuli from the environment, organize 
information, perceive problems, solve problems, and use symbols (Joyce, 
1987). One of the problems associated with the teaching-learning 
process is determining how learners acquire, store, and recall 
information. 
A goal of this study was to gain a better understanding of each 
individual's information-gathering habits and to discover possible 
patterns among several variables related to gathering information. This 
study examined the relationships among 1) cognitive style, 2) students' 
"process" variable of selecting perceptual modes (visual images, written 
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text, and audible descriptions) to gather information, 3) computer 




The methods used in this study are discussed in two major sections. 
First, I explain the multivariate correlational research design. 
Second, I review the steps taken to collect the data. The selection or 
development of five research instruments is described. The instruments 
included: 1) an hypermedia lesson, 2) a learning style instrument, 3) a 
computer anxiety scale, 4) a computer attitude scale, and 5) pre-lesson 
and post-lesson achievement tests. 
One instrument used in the study was a hypermedia lesson on 
1875-1885 fashion. It consisted of three information modes: 1) 
videodisc images, 2) written descriptions, and 3) audio statements. 
During the hypermedia lesson students were able to control the content, 
sequence, rate, and perceptual mode (visual, verbal, audio). The 
computer counted each time the student chose visual, verbal, or audio 
information. This "process variable" was a measure of the students' 
uses of perceptual modes. Students studied clothing design elements of 
three years: 1875, 1880, and 1885. Silhouette, bodice, bustle, and 
skirt designs changed within these three dates. 
Subjects took diagnostic and achievement tests. Before and after 
using the hypermedia lesson, students completed three tests; 1) 
achievement on 1875-1885 costume, 2) attitude toward computers, and 3) 
anxiety when using a computer. Students were given the NASSP Learning 
Style Profile to measure cognitive style in nine categories. 
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Research Design 
A descriptive and multivariate correlational design was used for 
this study. Eighteen variables were examined, including cognitive 
style, prior knowledge of 1885-1885 costume, computer anxiety, computer 
attitude, use of perceptual modes, and achievement. Cognitive style 
included measures of perceptual responses and information-processing 
skills. 
Subjects 
Subjects were Iowa State University undergraduate students enrolled 
in junior year classes from two classes: Textiles and Clothing, and 
Secondary Education. Seventy-nine students participated in the study. 
Forty-two students were from textiles and clothing classes and 
thirty-seven were from teacher education classes. 
Male and female students participated. A description of the sample 
by course enrollment, sex, and age is reported in Appendix I. Students 
were predominantly white. Eighty-two percent of the students had at 
least one class in computer literacy. Eighteen percent of the students 
did not take a computer class. 
The subjects volunteered to participate, although two entire 
classes participated (49 students). Subjects were assigned a 9-digit 
number based on the date and 6 numbers in their telephone number to 
identify data by number rather than name. This process ensured 
confidential information. 
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Description of Treatment 
Students received a National Association of Secondary School 
Principals' learning Style Profile instrument to measure selected 
cognitive and perceptual dimensions of learning. This assessment was 
completed within 50 minutes. The cognitive styles were dimensions that 
defined each individual's general approach to processing information: 
analytic, spatial, discrimination, categorization, sequential, and 
memory. The perceptual response profile consisted of three dimensions 
that signify initial response to verbal information: visual, auditory, 
and emotive. 
Also, each subject scheduled a one-hour appointment to use the 
computer-videodisc program. During an individual session with the 
researcher, subjects completed three tests: computer anxiety, computer 
attitude, and achievement. The tests were given before and after the 
students used the interactive videodisc and computer program on late 
nineteenth century costume. 
The computer anxiety test consisted of 26 statements. Students 
reacted by marking on a scale of one to six the degree to which they 
agreed or disagreed with the statement. For example, one positive 
statement read as "I look forward to a time when computers are more 
widely used". Other statements were written in the negative form, for 
example, "If I had a computer at my disposal, I would try to get rid of 
it". 
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The criterion-based test measured subjects' prior level of 
knowledge about 1875-1885 costume. This test used verbal and visual 
questions. The first five questions required verbal recall, and the 
last seven questions required visual recall. Images were presented on 
the TV screen for students to analyze. 
Students used the interactive computer videodisc program. It 
allowed them to choose perceptual modes of information presentation, to 
control their own rate of progress, to decide upon a sequence of 
receiving information, and to request the amount of information they 
needed. The perceptual modes used by the lesson were visual images, 
written descriptions, and audio narration relating to 1875, 1880, 1885 
and 1988 costumes. Students gathered information to compare and 
contrast shapes of the silhouettes, design elements, proportion, and 
general characteristics associated with a period style. 
A 22-item achievement test was given after subjects had finished 
the interactive computer videodisc lesson. The post-lesson test 
contained items relating to information presented by the interactive 
videodisc computer lesson. As in the pre-lesson test, the format of the 
questions elicited verbal and visual performance. 
Data Processing and Analysis 
Kissick and Grob (1988) analyzed nine dimensions of learning style 
in two ways: 1) two-way analysis of variance and 2) Pearson 
product-moment correlation. Nine two-way analyses of variance were 
calculated to determine whether there was a significant relationship 
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between academic students and vocational students and between male 
students and female students for nine learning style variables. Pearson 
product-moment coefficients of correlation were computed between every 
pair of the nine learning style variables to determine if the variables 
are related positively or negatively. 
In the current study results were analyzed by several techniques, 
such as descriptive statistics, t-tests, correlations, analysis of 
variance, and scatterplots. Descriptive statistics were calculated 
including the mean, standard deviation, frequencies, and range for each 
of 24 variables. Pearson product moment correlation determined which 
variables related to individual differences and methods of gathering 
information. This statistical technique helped produce insights into 
patterns, and helped in the analysis of data that consisted of more than 
one independent variable and two or more dependent variables. It 
answered the question. What set of learner characteristic variables best 
predicts what set of achievement, change in anxiety, change in attitude, 
and presentation variables? Correlation is often used when the 
researcher plans to undertake an exploratory relationship study to 
determine how a large number of variables relate to one another (Borg £ 
Gall, 1983). The data were analyzed by correlation techniques as one 
total group and as two subgroups divided by college: home economics or 
education. Data were graphed to see if any nonlinear relationships 
existed. The scatterplots gave a pictorial report of the statistics. 
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Selection of Research Instruments 
Selecting appropriate media 
Kozma (1986, p. 17) reported that some media might have unique 
"mixes" of attributes, and as a result, be "powerful" and make "unique" 
tools for learning. Hypermedia have been defined as multiple media 
systems, usually a computer-based information system that has the 
ability to control laser videodiscs, and access "stacks of ideas" in a 
random order. Usually pull-down menus, mouse devices, and a variety of 
presentation modes are available. For example text, graphics, music, 
animation, motion, and slides can be used together in a lesson. 
Pea (1985) states his position about the role of computers in 
education. He encourages the use of computers as tools to reorganize 
our mental functioning, and the use of software as tools to support 
thinking. Pea (1985) conceptualizes computers as cognitive technologies 
to help students learn for themselves how to seek out, organize and use 
information for different purposes. He recognizes a need for software 
that promotes transferable cognitive skills. Pea envisions education as 
a process of enabling independent and unique thinkers to take 
responsibility for applying and developing their learning and thinking 
skills. Data-bases are identified as tools for exercising students' 
cognitive skills by exploring data, organizing data, and testing 
patterns among variables in the data. 
53 
Interactive video instruction 
Many types of media were considered for use in this study. The 
combination of a microcomputer and laser videodisc has created a new 
interactive instructional system. A small body of interactive video 
research has recently evolved and these studies have indicated that this 
technology has several advantages: students have positive reactions to 
it, lesson time is reduced, students learn, and interactive video has 
potential to reduce costs (Evans, 1986). 
In addition, laser videodiscs seemed advantageous to use rather 
than videotape or slides because of quick access time, computer, 
compatability, random viewing, individual learning, high quality images, 
and easy storage. One single-sided videodisc holds as many as 54,000 
still images. Yet, the physical size of the videodisc is no larger than 
a 12 inch phonograph record, making it easy to store. Each image can be 
randomly accessed within 1-2 seconds. 
The videodisc has been found to be an extremely high quality visual 
medium that compares in quality to one-inch broadcast videotape. These 
are the reasons videodisc was chosen for this study rather than 
videotape or slides. 
Evaluation of existing videodiscs 
The researcher examined computer catalogs for an appropriate 
videodisc containing 1875-1885 women's costumes. The National Gallery 
of Art videodisc contained a few 1875-1885 paintings, but the images of 
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the costumes were not precise or complete in representing any period of 
costume. Another videodisc, ARTSearch, was unsuitable because it did 
not contain the type of images and costumes needed for the study. Also, 
the researcher reviewed a microfiche collection of costume plates from 
the Victoria and Albert Museum. Each resource was inspected for: 1) 
documentation of the dates of the costumes, 2) accurate representation 
of clothing worn during the time, 3) at least two different poses, 4) 
closeup images of the details, and 5) clarity of visual image. The 
researcher did not find a videodisc presenting 1875-1885 costume images 
meeting these criteria. 
ARTSearch, an interactive videodisc and computer system, is an 
example of a hypermedia application. ARTSearch provides documentation 
about a museum's collection, from pre-Columbian and Coptic fragments to 
contemporary fiberworks (Femenias & Mansfield, 1985). The system is 
used by researchers and museum staff who want to scan the museum' s 
collection visually or verbally and identify a specific object to be 
taken from storage for study. The text database is based on the 
existing catalog cards. Since this system is designed for museum 
management and not for instruction, the system was not selected for this 
current study. Also, it lacks audio statements, one of the three 
perceptual modes included in the study. Another limitation of the 
ARTSearch system is that the visual images are mostly of textile pieces 
rather than 3- dimensional images of costumes. 
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Development of a new videodisc 
Stage 1- Slides The researcher developed and designed a 
videodisc to store two types of images: (1) detailed illustrations and 
(2) sketches or line drawings. The Mary Barton Collection, located in 
the Iowa State University Library Special Collections, contained 
nineteenth century fashion plates. Fashion plates were selected from 
primary sources such as Godey's Lady's Book and Magazine, Les Modes 
Parisiennes, Peterson's Magazine, Demorest's Monthly Magazine, and Le 
Journal Pes Dames et Des Demoiselles. These were important fashion 
magazines of the late nineteenth century. The years 1875, 1880, and 
1885 were chosen because faculty members who teach historic costume 
confirmed that it was a difficult task to discriminate bustles and other 
design details of this era. 
Fashion plates were selected using various criteria: 1) women's 
fashion, 2) a front and a back view of costume shown from among the 
multiple figures, 3) major "indoor" garments, not outer wraps, 4) 
full-length figure poses, 5) variety of seasons, and 6) three plates per 
year (1875, 1880, 1885). 
In addition, the researcher chose 1988 visual images from 
L'Officiel-Paris that showed modifications of the 1875-1885 back 
fullness silhouette. The 1988 fashions helped to motivate and to show 
the relevancy of studying 1875-1885 fashions, because many of the same 
fashion elements are used. 
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After the researcher selected fashion plates, a fashion illustrator 
drew a comparable line drawing of each plate. The pencil line drawings 
were composed of silhouettes and major interior lines in the costumes. 
Background and color were omitted. 
The researcher photographed fashion plates and sketches using a 
35mm camera, a macro lens. Ektachrome 100 ASA film, and a copy stand. 
Three exposures of each image were taken and a standard gray card was 
used to adjust for reflectance and to determine light levels for correct 
exposures. Three types of images were prepared: a full fashion plate 
showing the group of costumes, each individual costume in the fashion 
plate, and three closeups of each costume. 
Multiple-figure fashion plates enabled students to distinguish 
similarities and differences among costumes of the same year. Each 
costume was similar in silhouette, yet the surface design and pattern 
were different. Multiple-figure fashion plates presented a variety of 
poses: front, side, and back views of dresses. This kind of layout 
gave the viewer a more complete look at the fashion designs than single 
poses. The purpose of single costume images was to provide another 
alternative for studying costumes. Single costume images enabled the 
viewer to concentrate on one costume and analyze its design features. 
A third approach to studying costume images was the use of closeup 
pictures. By zooming in on the upper body, lower body, and bustle, the 
photograph showed the lines and detail of the costume. The closeup 
images allowed a person to concentrate on one feature, removing 
distracting information. 
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Special framing procedures were required because the photographs 
had to be transferred to videotape. Since slides have a 2:3 aspect 
ratio and images that are displayed on TV monitors have a 3:4 aspect 
ratio, slides must be oriented horizontally to fill the TV monitor. The 
aspect ratio referred to the ratio of height to width. The complete 
fashion plates lent themselves to this orientation, but the individual 
costume images and the closeup details were oriented vertically. To 
compose the images, the photographer positioned the camera a farther 
distance from the image than normal. This framing procedure allowed the 
full length of the costume to appear in the slides. As a result, it 
revealed extraneous space around the sides. Therefore, the researcher 
made paper mats to block out the other figures in the fashion plate. 
The mats were seamless background paper. 
Stage 2 - videotape When slides were transferred to videotape, 
some "cut-off" occurred. This meant that all important elements of an 
image had to be confined to a specific area within the center of the 
photograph. "Safe" areas were calculated so that the images would fit 
on the TV screen. Safe areas comprised the 80 percent of the television 
screen that was likely to be seen on all TV screens, regardless of 
misadjustment, and in which it was therefore safe to include 
information. The researcher used a series of television production 
"templates" in order to frame the picture properly. 
Three types of composition appeared in the photographs: the full 
fashion plate as it appeared in the fashion magazine, each individual 
costume in each fashion plate, and three closeup photographs of each 
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figure: upper body, bustle, and lower body. This permitted the viewer 
to choose a variety of views of the costumes. This resulted in 
approximately 400 images for the lesson, the diagnostic test, the 
achievement test, and the visual dictionary. 
A 3/4-inch U-Matic master videotape was prepared by the Media 
Resource Center at Iowa State University. The image of each slide was 
recorded on the videotape. Each slide had to be arranged in sequence 
(sketch: full plate, figure 1, closeups, figure 2, closeups, figure 3, 
etc.) and each image was recorded on tape for 1/lOth of a second. 
S.M.P.T.E. time code was recorded on the tape. S.M.P.T.E. is a frame 
numbering system, developed by the Society of Motion Picture and 
Television Engineers (S.M.P.T.E.), that assigns a number to each frame 
of video. It specifies hours, minutes, seconds, and frames (e.g. 
02:32:54:14). The S.M.P.T.E. time code was written in a log for each 
image. Colorbars were added to the front of the videotape. Colorbars 
are a standard color test signal containing samples of the primary and 
secondary colors, plus black and sometimes white. 
Stage 3 - videodisc A videodisc company made a "check" 
videodisc. This meant that copies of the videodisc can not be made. 
The check disc or DRAW, a one-time only write/read many times disc, was 
produced from a videotape to provide instructional designers with a 
videodisc which can be used for interactive videodisc computer 
applications. This was an economical alternative to a master videodisc 
which is durable and designed for duplicating copies. 
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The newly-pressed videodisc is played with a videodisc player. The 
player displays the images and the frame number that corresponds to each 
image. The frame numbers for each of the 500 images were recorded in a 
log as a reference, for the two purposes of accessing the correct image 
and programming the computer to control the videodisc. 
Development of a Hypermedia Lesson 
One basic guideline for designing this interactive videodisc 
program was individualization. Some basic principles of interactive 
videodisc design were reviewed. According to Daynes and Butler (1984), 
user control, rapid pace, high quality, self-evident structure, 
self-contained components, and visual information were tenets of good 
design. User control referred to students' being able to access text, 
visual images, or other modes of information, randomly. Users had 
control over pace and sequence. The laser videodisc has quick access 
time, solving the problem of wait time with videotape when rewinding or 
fast forwarding the tape to view a section of the tape. 
Daynes and Butler (1984) also stated that visual images need to 
provide a useful level of detail. A self-evident structure should be 
provided by informing the user about his or her location in the overall 
program. Menu structures, labels, and titles were suggested ways of 
mapping users' location in the program. Self-contained components 
require that each segment make sense, regardless of which other segments 
have been viewed previously. 
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Design of the computer program 
For this project, the computer had three functions: to deliver 
information, to compile statistics, and to control the videodisc and 
computer system. 
HyperCard HyperCard was based on the concept of cards 
containing information. Cards are grouped in a stack, and several 
stacks are linked by the use of buttons, which activate commands. The 
buttons are often images representing commands. 
For this study's lesson, six stacks were created. They included 
stacks for statistics, starting the lesson, introduction to the museum, 
the glossary, the achievement tests, and the lesson itself. This system 
provides an easy interface between the learner and the computer. 
The researcher used HyperCard for several reasons: the ease of 
using Hypertalk programming language, the use of text, audio, and 
images, the user friendly potential, and the nonlinear use of stacks. 
Learner-control Researchers have suggested that some degree of 
individual control of lessons is an important and necessary 
instructional component (Kinzie, Sullivan & Berdel, 1988). When the 
research has evaluated student attitudes, learner control has resulted 
in more positive attitudes toward instruction (Fry, 1972; Hurlock, 
Lahey, & McCann, 1974). Furthermore, learner control has been found to 
reduce anxiety (Hansen, 1974). 
In the current study, HyperCard enabled the learner to control the 
lesson. HyperCard has a feature called buttons which are sensitive 
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areas on the page units of the computer screen. When the Macintosh 
mouse is clicked on a button, a predetermined action is performed, such 
as a sound, or the display of a videodisc image. A mouse gives users 
the power to choose the sequence, pace, perceptual mode, and content of 
the lesson. This feature was important for obtaining the learners' 
"process variable" in the research. 
Verbal information The researcher wrote and entered in the 
computer descriptions of costumes using the fashion terms of 1875-1885. 
The written descriptions of costumes in the 1875-1885 fashion magazines 
were helpful in this process. The researcher wrote descriptions for all 
full fashion plates. Then, the researcher described each costume's 
occasion, silhouette, trim, upper body, bustle, and lower body. 
Finally, each close-up image (upper body, bustle, and lower body) was 
described in further detail. Fashion terms relating to the major parts 
of the garment were selected for entering into the glossary, which 
included a visual image, verbal description, and pronunciation of each 
term. 
Audio information The pronunciation of each vocabulary word and 
the audible narration about the costume were made by speaking into a 
microphone connected to the Macintosh computer. The programmer edited 
voice breaks directly on the Macintosh. The narrations were compressed 
as much as possible and pauses and unnecessary voice breaks were 
eliminated to conserve the computer's memory. 
Visual information The visual images were divided into two 
categories: sketches and paintings. In each of these categories there 
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were three subcategories; number of plates (multiple figures), number 
of single figures, and number of closeups. The vocabulary was 
subdivided into three divisions: audio, text, and visual image. 
Statistical information An important feature of the computer 
system was its ability to track students' progress. HyperCard was 
programmed to count students' choices made during the program; 1) visual 
images, 2) text descriptions, and 3) audio descriptions. Data were 
collected about time taken, perceptual modes chosen, and help needed for 
each student. Time data included total time for the lesson, pre-lesson 
test, and post-lesson test. The computer calculated data for visual 
modes by counting the subtotals for sketches, paintings, and grand total 
of the two types of visual images viewed by each student. Both a count 
and percentage of the total images viewed were calculated for visual 
images, text, and audio descriptions. 
The lesson The hypermedia lesson, "A Look Backward: An 
Encounter with Late Victorian Fashion", consists of five parts. First, 
the introduction to the computer program included mouse training, the 
title, and credits. Second, the program presented the role of the 
student as a museum curator. The "curator" is assigned the task of 
preparing a seminar for a special interest group. Objectives for the 
program were given. Also in this section of the lesson a diagnostic 
test was used to measure prior knowledge about 1875-1885 costume. Third, 
program training provided instructions for the user on how to study the 
costume collection. Fourth, the lesson contained visual, verbal, and 
auditory information about 1875, 1880, 1885, and 1988 women's fashions. 
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Two screens were used. The computer screen showed the text and the 
commands to gain access to other information. The second screen was a 
TV monitor that displayed the videodisc image. Fifth, the user 
conducted the seminar, which measured achievement. 
Historic costume students pilot tested the lesson. As a result, 
the researcher revised the directions for clarity and the program for 
better organization. 
Learning Style Instruments 
Selecting an instrument to measure cognitive style 
The researcher examined several learning style instruments and 
chose the NASSP Learning Style Profile because it included nine 
dimensions of cognitive style, including three perceptual modes (Keefe & 
Monk, 1987). These were important to this study because a comprehensive 
cognitive profile of students was needed to examine information 
processing habits as they relate to students' route through a lesson. 
The NASSP Learning Style Profile is designed to elicit performance from 
the student, not solely a self-report response. 
Development of the learning style profile During 1983, The 
National Association of Secondary School Principals' Task Force reviewed 
the learning style literature and committed themselves to the task of 
developing a new learning style instrument that would reflect the best 
of current research (Keefe, 1988). The instrument was based on the 
enormous body of research on learning style. The Learning Style Profile 
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(LSP) was developed in four stages (Keefe & Monk, 1988). Two drafts of 
the instrument were developed and each draft was field tested. Both 
drafts were administered to more than 600 students and factor analysis 
performed. The final draft of the Learning Style Profile was 
administered to a normative sample of 5,000 students in 40 schools 
throughout the United States. The instrument was examined by 
test-retest reliability and the concurrent validity was established 
against the Group Embedded Figures Test, the Edmonds Learning Style 
Identification Exercise, and the Dunn, Dunn, and Price Learning Style 
Inventory. 
Reliability Reliability of the Learning Style Profile was 
evaluated in two ways. Internal consistency coefficients (Cronbach's 
alpha) were computed for each subscale. Then test-retest reliabilities 
were figured for each subscale from a smaller separate sample for 10-day 
and 30-day periods (Keefe & Monk, 1986). 
The internal consistency reliability of the subscales averaged 0.61 
with a range from 0.47 to 0.76 (Keefe & Monk, 1987). The subscales 
typically had five-items. These reliabilities were acceptable for short 
tests specifically intended to collect initial diagnostic information. 
The reliabilities of 24 subscales were limited by their length. As 
a result, the interpretation of results should be approached 
conservatively (Keefe & Monk, 1987). 
Validity The validity of a test is a measure of its credibility 
in measuring what it claims to measure for its population of subjects. 
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Four types of validity were determined during the development of the 
NASSP Learning Style Profile (Keefe & Monk, 1987). 
Normative data Normative data for the LSP are available for a 
relatively large sanple. Norms for twenty-two subscales of the Learning 
Style Profile were set on a national random sample of 5,154 students 
representing all grades from 6-12. The sample was drawn from the NASSP 
data bank of American schools and stratified for public schools and 
private schools, senior high schools and middle schools (Keefe & Monk, 
1987). The Learning Style Profile has also been administered to college 
students. At The Ohio State University, 922 undergraduates enrolled in 
a biology course for non-majors were given the Learning Style Test 
(personal communication, Claudia Melear, 1989). No significant 
differences were found in group means between The Ohio State University 
non-major biology undergraduates and students in grades 6-12 in the 
analytic skills, categorization skill, and emotive skill subscales. 
Computer anxiety 
An existing test was selected to measure computer anxiety. The 
Computer Anxiety Index (CAIN) was designed to identify students who have 
computer related anxieties (Simonson et al., 1987). The twenty-six item 
survey is titled the Computer Opinions Survey (Maurer & Simonson, 1984) 
when given to students, to reduce the biasing of answers. Students read 
the statements and reacted to them using a rating scale from one to six 
to measure the degree of agreement. A rating of one meant that a person 
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strongly agreed with the statement. A rating of six signified a strong 
disagreement with the statement. In developing the instrument, 
normative data were collected from 1943 students from six states 
including computer users, computer professionals, junior high school 
students, public school teachers, and a variety of other individuals. 
The average score for this group of students was 60.23. The possible 
range of scores was from 26 to 156, with higher numbers representing 
higher anxiety levels. CAIN had a reliability of 0.90 for the 
test-retest measure of reliability, and 0.94 and 0.96 for the internal 
consistency measure of reliability (Simonson et al., 1987). Also, CAIN 
was found to be a valid test of computer anxiety. 
The State portion of the State-Trait Anxiety Index developed by 
Spielberger (1966) was used to establish concurrent validity for the 
CAIN. The CAIN was found to correlate significantly to the 
State-Anxiety Index, r=.32 (Simonson et al., 1987). 
Construct validity was established by demonstrating that the mean 
score of the computer instructed students was higher than the mean score 
of the uninstructed students and that a significant difference occurred 
between the groups (Montag, 1984). 
Computer attitude 
Milheim (1989) found students' attitudes consistently high toward 
the use of the interactive videodisc and computer programs. In the 
current study, a computer and videodisc program was used to deliver the 
instruction. Guidelines for selecting a good attitude test were 
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followed. Simonson (1979) stated guidelines for selecting a good 
attitude test. Attitude measures should have validity, reliability, 
simple administration, and replicability. The computer attitude test. 
Beliefs About Computers Scale (Ellsworth & Bowman, 1982), was used in 
the current study. It consisted of 17 statements rated on a 6-point 
Likert scale. The possible range of scores was 17 to 102. Low scores 
represent positive attitudes and high scores signify negative scores. 
The test was found to have a reliability of 0.77. 
Achievement tests 
Diagnostic and achievement tests were developed for use in the 
study (Appendix F and Appendix G). First, the researcher developed a 
12-item test to evaluate a student's prior knowledge about 1875-1885 
costume presented in a computer program, "A Look Backward: An Encounter 
with Late Victorian Fashion". Then a 22-item test was developed to 
evaluate students' achievement. 
Appropriate steps were taken to assure the validity of the tests. 
This instrument followed guidelines (Morris & Fitz-Gibbon, 1978) that 
have proven effective in writing valid and reliable measures of 
achievement. 
Lesson objectives guided the development of the measure. The 
researcher compared the content of the lesson and the tests. The 
following objectives were developed: 
Identify differing silhouettes among costumes of 1875, 1880, and 
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1885. 
Identify the major features of the costume of 1875, 1880, and 1885. 
Identify distinguishing bustle designs of 1875, 1880, and 1885. 
Distinguish bodice designs of 1875, 1880, and 1885 costumes. 
Select fashion terms to describe parts of the costume. 
Identify the positions of the shoulder lines, waistlines, and 
bustles used in 1875, 1880, and 1885. 
In order to assure content validity, the researcher matched items 
to specific objectives. The instrument included all objectives. 
Because the instrument was multiple-choice and scored with the use of 
the computer forms, there was little chance for subjective evaluation of 
items. 
The achievement test had a reliability of r=.59 for a 22-itera test. 
Students taking the test were not currently studying 1875-1885 costume. 
The Materials 
The hardware equipment 
One Macintosh SE with a hard disk drive was needed to run the 
computer program. The program is approximately 6200K. A Pioneer 6010A 




The laser videodisc consisted of a single-sided plastic substrate 
check disc, which was the least expensive way to have a video disc made 
quickly. Writers of interactive courseware have used the check disc at 
a fraction of the cost associated with conventional preparation of 
master and replicas. The check disc delivered images of good quality 
and approached the "presentation quality" normally found with today's 
replicas. A disadvantage is that the check disc is not so physically 
durable as a master videodisc, and therefore requires careful handling 
and proper storage. 
Questionnaires 
In addition to the videodisc, computer hardware, and computer 
software, four sets of questionnaries were used. First a computer 
anxiety and a computer attitude test were administered. Then the 
researcher administered a diagnostic test on 1875-1885 historic costume. 
After the hypermedia lesson, students completed an achievement test. 
Within two weeks, the Computer Anxiety Index and computer attitude tests 
were administered again, along with the Learning Style Profile 
instrument. 
Summary 
This chapter contained two sections. First, the design of the 
research study was explained. A descriptive profile consisted of 
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students' cognitive styles, computer attitude, computer anxiety levels, 
and prior knowledge level of 1875-1885 costume. Also, a "process 
variable" was obtained to describe students' choice of instructional 
modes: images, text, or auditory information. The chapter ends with a 
discussion of data analysis. Descriptive statistics and Pearson product 
moment correlations were used to summarize data and to discover possible 
relationships among these variables. The results and discussion of the 
study come in the fourth chapter. 
Second the development and selection of the research instruments 
are discussed. The identification and selection of existing instruments 





The purpose of this study was to obtain a profile of the students' 
cognitive learning styles and determine whether there were relationships 
among their 1) choice of perceptual modes, 2) attitude toward computers, 
3) anxiety level toward computers, and 4) achievement in learning about 
1875-1885 costume. To accomplish this purpose, the study centered on 
students' manner of perceiving information. The researcher collected 
data by using five instruments: the computer attitude, computer 
anxiety, achievement, hypercard and videodisc lesson, and learning style 
tests. The first three instruments were used both before and after the 
hypercard and videodisc lesson. 
This chapter is separated into sections relating to the study's two 
research questions. Each question will be discussed. Tables will be 
provided when necessary to explain data. 
Statistical Procedures 
In order to examine the research questions, descriptive statistics, 
t-tests, and correlations were used. First, descriptive data about the 
subjects' consistent habits of processing information were analyzed. 
Also, a t-test procedure was used to compare the differences between 
students enrolled in either a textiles and clothing or a teacher 
education class. 
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Then, individual cognitive differences were analyzed to examine 
relationships among nine cognitive dimensions. The Pearson's product 
moment correlation was used to identify relationships between variables. 
Subjects 
Seventy-nine subjects from Iowa State University completed five 
measures used in the study. The sample consisted of 3 freshman, 6 
sophomores, 34 juniors, and 25 seniors; the remaining 12 subjects did 
not report their year in college. Ten males and 69 females 
participated. Two subgroups were represented: teacher education (37 
subjects) and textiles and clothing (42 subjects). The subjects were 
enrolled in junior level courses. All the students from one textiles 
and clothing class (35) and all the students from one education 
computing class (14) participated in the study. Other subjects were 
volunteers from secondary education or textiles and clothing classes. 
Fifty-eight (73%) of the subjects had at least one semester of 
computing. Thirty-eight (48%) students had a computer class for one 
semester, fifteen (19%) students had two semesters, and eight students 
(10%) had three or more semester-long computing classes. Only thirteen 
subjects (16%) had not completed a class in computing. Seven subjects 
(9%) did not report the number of computer classes they had taken. 
Analysis of Cognitive Learning Style 
Nine dimensions of cognitive learning style were measured by the 
NASSP Learning Style Profile. These dimensions signified a person's 
73 
general approach to processing information. The nine were analytic, 
spatial, discrimination, categorization, sequential, memory, visual, 
auditory, and emotive. 
Normative data 
The NASSP Learning Style Profile was administered by the Profile 
authors to a sample of 5,154 students in grades 6-12 who provided 
general normative data for the Profile. Sixty percent were high school 
students. Raw scores were transformed to a standard score, which would 
allow for comparison of an individual's or a group's score to the norms. 
The NASSP learning Style Profile used T scores with a mean of 50. 
Standard scores are a set of transformed scores derived from the mean 
and standard deviation of the raw scores. 
In this study, the student's Learning Style Profile scores on nine 
dimensions of cognitive style were converted to standard scores and 
compared to the NASSP norm table and to data from students at The Ohio 
State University (personal communication, Claudia Melear, 1989, March). 
Students' scores from this current study were compiled to produce a 
profile that revealed cognitive strengths and weaknesses. 
Results Related to Research Question One 
Research Question #1: What are the dominant dimensions of cognitive 
learning style for college students in teacher 
education and textiles and clothing classes? 
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Results of cognitive style dimensions 
Nine cognitive learning style dimensions were measured by the 
Learning Style Profile (NASSP). A standard score was calculated for 
each cognitive dimension, resulting in nine scores for each person. In 
the following paragraphs, each cognitive dimension will be explained and 
results will be reported. The average standard scores obtained from the 
subjects of this study are compared with the NASSP norm table and The 
Ohio State University students' results. The NASSP norm table explains 
the standard score using a scale of "weak", "average", and "strong". 
Each of these categories have high, middle, and low ranges. For 
instance, a standard score of 62 is a low-strong rating. Scores below 
40 in a given dimension represent a "weak" skills, scores 40 through 60 
are "average", and scores above 60 are "strong" skill ratings. 
Analytic skill Analytic skill was one of the nine cognitive 
dimensions measured in this study. Analytic skill is the ability to 
simplify complex information into essential components. A person with 
analytic skill can identify key ideas and separate a mass of information 
into logical units. The subjects of the current study had an average 
score of 59 on the analytic skill subtest. This was a higher analytic 
score than that of either The Ohio State University sample or the 
national sample of students in grades 6-12 (see Table 1). Both of these 
comparison groups had average standard scores of 50. When this score 
was placed on a scale consisting of "weak", "average", and "strong" 
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rating, the analytic score of 59 was in a high-average range (see Table 
2 ) .  
Spatial skill Spatial skill is the ability to mentally 
visualize and manipulate three dimensional shapes and objects. The 
Learning Style Profile (NASSP) measured students' ability to look at a 
two-dimensional form and visualize it in a three-dimensional form. The 
subjects' average spatial score was high-average (score 58, Table 1). 
The Ohio State University students' score was 54 and the national 
secondary high school students' score was 50. 
Discrimination skill The third cognitive dimension, 
discrimination skill, is related to a person's ability to focus on the 
important aspects of a task and to block out distractions of irrelevant 
information. In the current study, the subjects' average discrimination 
score was 44. The Ohio State University subjects had a higher average 
standard score (47) for discrimination skills than the Iowa State 
University students (see Table 1). Both samples of scores are in the 
middle-average range, but below the norm score of 50 for students in 
grades 6-12. 
Categorization skill Categorization skill is the ability to 
classify by using reasonable criteria for mentally organizing 
information into related topics or creating new categories for unrelated 
topics. In the present study, the subjects' average score for 
categorization skill, as measured by the Learning Style Profile (NASSP), 
was 58. The results of the current study resembled those at The Ohio 
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State University (OSU scored,56, see Table 1). The score of 58 is 
within the high-average range. 
Sequential processing Sequential processing involves thinking 
in a step-by-step, linear order. This type of processing refers to 
mental processing and not to the nature of the tasks. The sequential 
processing score for this study's sample was 55 (see Table 1). OSU 
reported a standard score of 54 obtained from their students. 
Memory skill Memory skill is the ability to retain distinct 
images for spatial information in short-term memory. A person with 
strong memory skill detects and remembers subtle changes in images. In 
memory skill, ISU subjects had an average standard score of 49, while 
OSU had 47, and the Norm was 50 (see Table 1). All these scores were in 
the mid-average range. 
Visual perception Visual perception is the ability to mentally 
"see" a picture in response to words. The numerical score for Iowa 
State University students was 53 (see Table 1). The subjects in this 
study were average in visual perception. Compared to the other studies, 
ISU was approximately the same as OSU (score of 54). 
Auditory perception Auditory perception is mentally "hearing" 
sounds in response to words. Scores for the auditory skills were ISU 
44, OSU 45, and Norm 50 (see Table 1). The ISU subjects were 
low-average in the auditory response. 
Emotive perception Emotive perception is the emotional or 
physiological response to words. A strong emotive response is 
characterized by a desire for some action related to the stimulus. ISU 
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students' standard score of 51 was within the average range. In 
comparison, OSU students had a score of 50 (see Table 1). 
In summary, the subjects' scores for all nine cognitive and 
perceptual dimensions were within the average range of the scale. Three 
dimensions were in the high-average and two dimensions were in the 
low-average range of the scale. The high-average standard scores were 
in analytic, spatial, and categorization skills. Iowa State University 
students had low-average scores in two areas: discrimination and 
auditory skills. 
In general, it appeared that the average standard scores from the 
current study (ISU) and OSU students were similar on seven of the nine 
cognitive dimensions. Two of the nine (analytic and spatial) revealed 
greater differences between the average scores. 
Descriptive statistics for each cognitive scale 
Descriptive statistics for the total sample included the mean, 
standard deviation, range, and frequency of scores. These statistics 
were calculated for each of the nine cognitive dimensions (Tables 2-10). 
The total sample was separated into two groups, textiles and 
clothing and teacher education. Each group was analyzed using 
descriptive statistics to calculate the mean and standard deviation. 
Nine t-tests were calculated to determine differences between teacher 
education students' and textiles and clothing students' skills in nine 
cognitive dimensions. The analysis indicated that teacher education and 
textiles and clothing students were significantly different at the .05 
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level on two subscales, sequential processing and emotive (see Table 
11). Teacher education students had a higher mean score on sequential 
processing (p=.03) than textiles and clothing students, but textiles and 
clothing students had a significantly higher average score on the 
emotive response subscale (p=.03) than teacher education students. Two 
subscales, memory and visual, were near significant levels (p=.06). No 
statistically significant differences were found for analytic skill, 
spatial skill, discrimination skill, categorization skill, memory 
response, visual response, or auditory response. 
Correlation analysis of each cognitive dimension 
Pearson correlation coefficients were calculated for each of the 
nine cognitive dimensions for the total sample of subjects. Correlation 
coefficients were computed to determine whether a relationship existed 
between scores on each dimension. It was expected that each cognitive 
dimension would be an independent, discrete skill; therefore, 
significant correlations of a sizable magnitude should not occur. 
Results showed eight correlation coefficients that had p-value smaller 
than .05 which signified they were statistically significant 
relationships (Table 12a). The analytic and spatial scales had a 
coefficient of 0.42, p<.001. The analytic and memory coefficient was 
0.30, p<.01. The spatial and sequential coefficient was 0.27, p<.02 and 
spatial and memory coefficient was 0.24, p<.03. The spatial and visual 
coefficient was .22, p<.05. Discrimination and categorization 
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correlated with a coefficient of 0.27, p<.02. Visual and auditory and 
visual and emotive correlated (see Table 12a). 
These correlations are statistically significant, but were 
relatively low and did not indicate that these tests duplicated one 
another. For example, a coefficient of .42 explains 17% of the variance 
in the variables. Only 17% is common in both of the variables that are 
correlated. No other significant relationships occurred among the 36 
combinations. Table 12b reported the descriptive statistics of the 
total sample for the nine cognitive dimensions. 
A Pearson correlation coefficient was also calculated for each of 
the nine cognitive dimensions for the two subgroups of different college 
majors. Table 13 shows the correlation coefficients for teacher 
education students and Table 14 shows coefficients for textiles and 
clothing students. Results of the teacher education correlation 
analysis showed five coefficients that were statistically significant 
(see Table 13). Three correlations were positive and two were negative. 
The analytic correlated with spatial (coefficient of 0.38, p<.02); the 
analytic and memory coefficient was 0.46, p<.01; and spatial correlated 
with sequential (coefficient was 0.34, p<.04). These correlations are 
statistically significant, but were relatively low numbers and did not 
indicate that these tests duplicated one another. Two negative 
coefficients occurred for visual and audio (-.79, p<.01) and visual and 
emotive (-67, p<.01). These coefficients are quite large, but these 
correlate since the students choose only one of three perceptual modes 
for each of the 20 items. The perceptual response subscale consists of 
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forced choice items in which A, B, and C responses correspond to visual, 
auditory, and emotive. No other significant correlations among the 36 
combinations of scales were found. 
Textiles and clothing students' correlation analysis showed only 
one positive significant correlation (Table 14). Analytic and Spatial 
dimensions correlated with a coefficient of 0.49, p<.01. Three negative 
correlations occurred: visual and audio coefficient of -0.48, p<.01; 
visual and emotive coefficient of -0.51, p<.01/ and audio and emotive 
coefficient of -.51, p<.01. 
Summary of Results Relating to Question #1 
Nine dimensions of cognitive style were measured using the Learning 
Style Profile (NASSP). The present study measured dimensions of 
cognitive learning styles of seventy-nine college students in teacher 
education or textiles and clothing classes. The students' highest 
average scores were analytic, spatial, and categorization skills. These 
scores were within the high-average range when the scores were placed on 
a scale consisting of "weak", "average", and "strong". Iowa State 
University students had low-averge scores in two areas: discrimination 
and auditory skills. The remaining four cognitive and perceptual scores 
were in the mid-average range of the scale. 
Descriptive statistics were calculated for the total sample, and 
for the two subgroups: textiles and clothing or teacher education 
students. Sequential processing scores had the least variability 
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(standard deviation of 3.80). The three cognitive dimensions that had 
the highest scores also had relatively low variability. 
Nine t-tests were calculated to determine differences between 
teacher education students and textiles and clothing students' skills in 
the nine cognitive dimensions. Significant differences occurred on two 
dimensions: sequential processing and emotive. Teacher education 
students had stonger sequential processing skills than textiles 
students. Textiles and clothing students were stronger emotive 
responders than teacher education students. 
Pearson correlation coefficients were calculated for each of the 
nine cognitive dimensions. Five correlations are statistically 
significant, but were relatively low and did not indicate that these 
dimensions duplicated one another. No other significant relationships 
occurred among the 36 combinations of cognitive dimensions. 
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Table 1. Conçarison of three groups' scores for the NASSP Learning 
Style Profile (LSP) 
ISU OSU GRADES 
LSP Subscales Score Score 6-12 
N=79 N=922 N>4800 
Analytic 59 50 50 
Spatial Skill 58 54 50 
Discrimination Skill 44 47 50 
Categorization Skill 58 56 50 
Sequential Processing 55 54 50 
Memory Skill 49 47 50 
Visual Response 53 54 50 
Auditory Response 44 45 50 
Emotive Response 51 50 50 
NASSP = National Association of Secondary School Principals. 
ISU = Iowa State University students (current study). 
OSU = Ohio State University Students 
Grades 6-12 = NASSP Learning Style Profile norm group 
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Analytic Skill: Descriptive Statistics of Total Sample 
= 79 
Mean = 59.00 
SD = 8.55 
Range =34 
WEAK AVERAGE STRONG 
Scores <30 40 50 60 >70 
N 2 4 6 8 32 27 
= Number of people. 
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Spatial Skill: Descriptive Statistics of Total Sangle 
= 79 
Mean = 58.04 
SD = 7.65 
Range =27 
WEAK AVERAGE STRONG 
Scores <30 40 50 60 >70 
N 4 11 12 32 20 
% = number of people. 
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Discrimination Skill: Descriptive Statistics of 
Total Sangle 
= 79 
Mean = 43.81 
SD = 10,98 
Range =37 
WEAK AVERAGE STRONG 
Score <30 40 50 60 >70 
N 15 4 20 22 14 
% = number of people. 
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Table 5. Frequency of scores for categorization skill: Total sangle 
Score Frequency Score Frequency 
31 1 57 6 
39 1 59 2 
41 1 61 6 
43 3 63 7 
45 3 65 5 
47 3 67 5 
49 5 69 4 
51 5 71 3 
53 5 73 4 
55 9 77 1 
Categorization Skill: Descriptive Statistics of 
Total Sample 
= 79 
Mean = 57.73 
SD = 9.41 
Range =46 
WEAK AVERAGE STRONG 
Scores <30 40 50 60 >70 
N  1  1 1 9  1 0  5 9 8 6  1 2  9 8  
^N= number of people. 
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Sequential Processing Skill: Descriptive Statistics of Total Sair^le 
= 79 
Mean = 54.73 
SD = 3.79 
Range =13 
WEAK AVERAGE STRONG 
Scores >30 40 50 60 >70 
N 5 19 55 
= Number of people. 
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Memory Skill: Descriptive Statistics of Sample 
= 79 
Mean = 49.39 
SD = 10.74 
Range =43 
WEAK AVERAGE STRONG 
Score <30 40 50 60 >70 
N  7 2 3 2 3  1 1  1 5  2 0  4 6  4 2  
= number of people. 
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Table 8. Frequency of scores for visual response: Total sangle 
Score Frequency Score Frequency 
27 1 58 7 
37 3 61 4 
41 3 65 11 
44 13 68 2 
48 12 75 1 
51 14 82 1 
54 6 86 1 
Visual Response: Descriptive Statistics of Sample 
N® = 79 
Mean = 53.05 
SD = 10.23 
Range =59 
WEAK AVERAGE STRONG 
Scores <30 40 50 60 >70 
N 1 3 3 13 12 14 6 7 4 11 2 5 
% = number of people. 
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Auditory Skill: Descriptive Statistics of Sample 
= 79 
Mean = 44.48 
SD = 9.90 
Range =45 
WEAK AVERAGE STRONG 
Scores <30 40 50 60 >70 
N  9 7  1 7  1 7  8  7 5 5 2  2  
= number of people. 
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Table 10. Frequency of scores for emotive response: Total sangle 
Score Frequency Score Frequency 
28 1 55 12 
32 2 59 12 
36 1 63 8 
39 6 65 1 
43 7 67 1 
47 13 71 1 
51 14 
Emotive Response: Descriptive Statistics of Sample 
fja = 79 
Mean = 51.43 
SD = 8.73 
Range =43 
WEAK AVERAGE STRONG 
Scores >30 40 50 60 >70 
N 1 2 1 6 7 13 14 12 12 8 1 1 1 
= number of people. 
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Table 11. Descriptive statistics of teacher education, textiles and 
clothing, combined total, and t-tests 
EDUCATION TEXTILES TOTAL 
MEAN S.D. MEAN S.D. MEAN S.D. P 
Analytic 58.68 9.70 59.29 7.51 59.00 8 .55 NS 
Spatial 58.95 7.85 57.24 7.48 58.04 7 .65 NS 
Discrimin 44.97 10.92 42.79 11.07 43.81 10 .98 NS 
Categoriz 58.24 8.65 57.29 10.13 57.73 9 .41 NS 
Sequential 55.68 2.98 53.90 4.25 54.73 3 .80 .03* 
Memory 47.00 11.47 51.50 9.69 49.39 10 .74 NS 
Visual 55.38 12.56 51.00 7.19 53.05 10 .23 NS 
Auditory 44.03 11.15 44.88 8.77 44.48 9 .90 NS 
Emotive 49.27 8.60 53.33 8.50 51.43 8 .73 .03* 
N=37 in teacher education. 
N=42 in textiles and clothing. 
S.D. = standard deviation. 
P = p-value (p<.05). 
NS = not statistically significant (p>.05). 
*statistically significant at .05 level. 
Discrimin = Discrimination Skill. 
Categoriz = Categorization Skill. 
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Table 12a. Correlation analysis for the total sample: Nine NASSP subtests 
of cognitive style 
N=79 
Spa Dis Cat Seq Mem Vis Aud Emo 
Ana r= 0.42 0.11 -0.01 0.08 0.30 0.01 -0.10 0.10 
p< .0001** 0.34 0.96 0.47 0.01* 0.90 0.39 0.39 










-0.08 -0.05 -0.08 0 .15 
0.47 0.68 0.50 0 .18 
-0.11 -0.06 0.01 0 .08 
0.35 0.61 0.96 0 .46 
0.04 0.12 0.01 -0 .15 
0.71 0.30 0.94 0, .18 
0.04 -0.09 0. ,04 
0.70 0.41 0. ,76 
Mem 




r = correlation coefficient index. 
p< = p-value. 
* Statistical significant correlation. 
**Highly statistical significant correlation. 
Seq = Sequential Processing. 
Ana = Analytic Skill. Mem = Memory Skill. 
Spa = Spatial Skill. Vis = Visual Skill. 
Dis = Discrimination Skill. Aud = Auditory Skill. 
Cat = Categorization Skill. Emo = Emotive Skill. 
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Table 12b. Descriptive statistics for the total sample: Nine NASSP 

















S.D. = Standard deviation. 
Seq = Sequential Processing. 
Ana = Analytic Skill. Mem = Memory Skill. 
Spa = Spatial Skill. Vis = Visual Skill. 
Dis = Discrimination Skill. Aud = Auditory Skill. 
Cat = Categorization Skill. Emo = Emotive Skill. 
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Table 13. Correlation analysis for the teacher education subgroup: Nine 
N&SSP subtests of cognitive style 
N=37 
Spa Dis Cat Seq Mem Vis Aud Emo 



























































































r = correlation coefficient. 
p< = p-value. 
* significant correlation. 
** highly significant correlation. 
S.D.= Standard Deviation. 
Ana = Analytic Skill. 
Spa = Spatial Skill. 
Dis = Discrimination Skill. 
Cat = Categorization Skill. -
Seq = Sequential Processing. 
Mem = Memory Skill. 
Vis = Visual Skill. 
Aud = Auditory Skill. 
Emo = Emotive Skill. 
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Table 14. Correlation analysis for the textiles and clothing subgroup; 
Nine NASSP subtests of cognitive style 
N=42 









































































Ana Spa Dis Cat Seq Mem Vis 
Mean 59.29 57.24 42.79 57.29 53.90 51.50 51.00 




r = correlation coefficient. 
p< = p-value. 
*significant correlation. 
**highly significant correlation. 
S.D.= standard deviation. Seq 
Ana = analytic skill. Mem 
Spa = spatial skill. Vis 
Dis = discrimination skill. Aud 







Results Related to Research Question Two 
Research Question Two: What are the relationships among: 
1) cognitive learning styles 
2) perceptual modes used in the "process" of 
learning in a hypermedia lesson 
3) anxiety toward computers 
4) attitude toward computers 
5) student's prior knowledge 
6) achievement? 
Descriptive statistics: Perceptual modes, anxiety, attitude, and 
achievement 
In the following sections, a definition of each variable is given, 
descriptive statistics (means and standard deviations) are provided for the 
total sample, and for two subgroups: teacher education, and textiles and 
clothing. Twelve t-tests were calculated to determine differences between 
teacher education students' and textiles and clothing students' for: 




and achievement in a hypermedia lesson. 
Perceptual modes Students chose among three presentation modes in 
order to receive information about historic costume. The presentation 
modes were visual images, auditory statements, and written descriptions. 
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The visual images were photographs and line drawings of a historic fashion 
plate. The auditory statements and written descriptions provided 
information about the fashion silhouette, shoulderlines, waistline, 
hipline, and trims. The coirputer counted each time the student chose each 
of these presentation modes. The counts of each mode (visual, auditory, 
and text) were changed to percentages. In other words a student's 
presentation mode score might be 35% visual, 10% audio, and 55% text. 
These "process variables" were a measure of the students' use of 
information presented by hearing, seeing, and reading. 
Use of visual images Statistical results showed that 
students' average percentage for using visual images was 55.89, and the 
standard deviation was 10.54 (see Table 15). Visual images were chosen 
more often than either text or audio modes. Teacher education students 
used more visual images than textiles and clothing students, resulting in a 
statistically significant difference (p<.03). The teacher education 
students had an average percentage of 58.63 and textiles and clothing 
students had an average percentage of 53.89 for visual images. 
Two types of visual images, sketches and detailed illustrations, were 
available for the students to use in the hypermedia lesson. The detailed 
colored illustrations were chosen more often by students than the sketches. 
Paintings were chosen on an average of 78.47 percent and 21.53 percent for 
the sketches (see Table 15). Between the two departments, the students' 
use of paintings and sketches were not statistically different. 
Use of text Students chose text descriptions in the 
hypermedia lesson on an average of 29.44 percent of the total presentation 
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modes selected, with a standard deviation of 9.62 (see Table 15). No 
significant differences were found between teacher education and textiles 
and clothing students' use of text descriptions in the lesson. The teacher 
education students used text on an average of 28.78 percent and the 
textiles and clothing students used text 30.01 percent of the total 
perceptual modes. 
Use of Audio Students used audio statements the least of the 
three modes. The students use of audio was 14.67 percent, with a standard 
deviation of 10.16. Teacher education students had an average of 12.59 
percent and textiles and clothing students had an average of 16.46 percent 
(see Table 15). This difference was not statistically significant. 
Anxiety variable The Computer Anxiety Index (CAIN) was designed to 
identify students who had computer related anxieties (Simonson et al., 
1987). This test was given both before and after the interactive videodisc 
and computer lesson. The time between each measure was approximately two 
weeks. 
The Computer Anxiety Index pretest resulted in an total average score 
of 60.25, with standard deviation of 19.85 (see Table 15). The analysis 
indicated a highly significant statistical difference (p<.0003**) between 
teacher education and textiles and clothing students' level of anxiety. 
The averages were 51.86 and 67.47 for teacher education and textiles and 
clothing, respectively. The higher average score is interpreted as a 
higher level of computer anxiety, therefore textiles and clothing students 
seemed to experience more initial computer anxiety. 
100 
The Computer Anxiety Index re-test instrument produced results with a 
total average score of 59.53, and a standard deviation of 18.77 (see Table 
15). Not much change occurred in students' level of computer anxiety from 
the first test to the second test. Textiles and clothing students 
continued to feel more anxiety than teacher education students. Textiles 
and clothing students and teacher education students' computer anxiety 
scores were highly significantly different. Teacher education students had 
an average score of 54.32 and textiles and clothing students had an average 
score of 64.22. 
Attitude variable The computer attitude test, Beliefs About 
Computers Scale (Ellsworth and Bowman, 1982) was given both before and 
after the interactive videodisc and computer lesson. The time lapse 
between the two measurements was less than two weeks. 
Analysis of the pre-lesson attitude measure showed an average score of 
40.72 and a standard deviation of 7.93 for the total sample (see Table 15). 
A statistically significant difference at a p<.03 level was found between 
students from the two subgroups, with averages of 38.48 and 42.44 for 
teacher education and textiles and clothing, respectively. A low score 
indicated a more positive attitude toward computers than does a high score. 
The possible range of scores was from 17 to 102. 
The post-attitude average test score was 41.51 and the standard 
deviation was 9.26 (see Table 15). A highly statistically significant 
difference (p<.01) was found between the departments (average scores of 
38.57 and 44.17 for teacher education and textiles and clothing students). 
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Textiles and clothing students had the higher average score, signifying a 
less favorable attitude toward societal use of computers. 
Prior knowledge and achievement variable The researcher developed 
a 12-item diagnostic test to measure students' prior knowledge about 
1875-1885 costume. The test consisted of five narrative questions and 
seven visual image questions. Subjects' average score on the diagnostic 
test was 5.7, and the standard deviation was 1.44 (see Table 15). No 
significant differences were found between the two departments' students. 
The teacher education students' score averaged 5.59 and the textiles and 
clothing students' score was 5.79. 
A 22-item post-lesson test measured students' achievement related to 
the lesson's objectives. This test included eleven questions that were 
repeated from the diagnostic test. The post-lesson test included eight 
written questions and 14 visual questions. The average post-lesson 
achievement score was 14.05 with,a standard deviation of 3.13 (see Table 
15b). No significant differences were found between the students from the 
two subgroups. 
Since my objective was to gain a better understanding of each 
individual's information-processing habits, the relationship between nine 
cognitive dimensions, attitude, anxiety, and three process variables were 
of primary importance to this study. These variables may influence the 
students' selection and the amount of information received from each 
presentation mode. The process variables were counted and used as a 
measure of the internal processes of learning. 
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Achievement was secondary in importance to the process variables. The 
achievement test measured learning that occurred within 17 to 20 minutes. 
The time was limited for administrative reasons and also because a limited 
time may pormote efficiency in the process of learning. Within this time, 
students increased their knowledge about 1875-1885 costume. However, more 
time was needed for higher achievement. 
Correlation analysis: anxiety, attitude, and achievement variables 
Pearson correlation coefficients were calculated for each of the six 
measures (pre-and-post) anxiety, attitude and achievement. Correlation 
coefficients were computed to determine whether a relationship existed 
between scores on each variable and if so, to determine the magnitude of 
the relationship. 
Total sample Results of the correlation analysis showed seven 
significant positive correlations that had p-value of .01 or less (see 
Table 16a). The pre-anxiety and pre-attitude scores had a positive 
correlation coefficient of 0.65, p<.01. The pre-anxiety and post-anxiety 
coefficient was 0.59, p<.01. The positive correlation coefficients 
signified a direct relationship between the two measures. For example, a 
person with high pre-anxiety tended to have high post-anxiety. 
The pre-anxiety and post-attitude correlation coefficient was 0.46, 
p<.01. The pre-attitude and post-attitude correlated to each other with a 
coefficient of 0.68, p<.01. The next three correlations reported were 
statistically significant, but were relatively weak relationships. The 
variables move in the same direction (both increase or decrease). The 
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post-anxiety variable was correlated with pre-attitude (r=.34, p<.01) and 
with post-attitude {r=.44, p<.01). Pre-achievement and post-achievement 
correlated with a coefficient of .35, p<.01. 
Teacher education students A correlation analysis for the sample 
subgroup of teacher education students indicated six significant 
correlations that had p-value less than .05 (see Table 16b). Six 
correlations are the same as for the total sample discussed in the 
preceding paragraph. Although the total sample showed a significant 
correlation between pre-anxiety and post-attitude, it did not correlate 
significantly in the teacher education group. Teacher education students 
had significant correlations for the following variables: 
1) pre-anxiety and post-anxiety (r=.79, p<.01/ for the total sample, 
r=.59) 
2) post-anxiety and post-attitude (r=.63, p<.01**; for the total 
sample r=.44, p<.01**) 
3) pre-attitude and post-attitude (r=.56, p<.01**; for the total 
sample r= .68, p<.01**) 
4) pre-anxiety correlated with pre-attitude (r=.62, p<.01; for the 
total sample, r=.65, p<.01) 
5) pre-attitude correlated with post-anxiety (r=.46, p<.01; for the 
total sample, r=.34, p<.01) 
6) pre-achievement correlated with post-achievement (r=.36, p<.05; 
for the total sample, r=.35, p<.01). 
Textiles and clothing students A correlation matrix for the 
textiles and clothing students indicated five significant correlations that 
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had p-value less than .05 (see Table 16c). The significant correlations 
are listed as the following: 
1) Pre-anxiety correlated with pre-attitude (r=.65, p<.01). 
2) Pre-anxiety correlated with post-anxiety (r=.39, p<.01). 
3) Pre-anxiety correlated with post-attitude (r=.48, p<.01). 
4) Pre-attitude correlated with post-attitude (r=.76, p<.01). 
5) Pre-achievement correlated with post-achievement (r=.34, p<.05). 
Textiles and clothing students had a stronger correlation for the 
pre-attitude and post-attitude relationship (r = .76, p<.01**) than teacher 
education (r=.56). This signified that textiles and clothing students had 
favorable computer attitudes at the beginning and favorable attitudes at 
the end of the lesson. This relationship was stronger for textiles and 
clothing students than it was for teacher education students. 
Correlation analysis; Perceptual modes, anxiety, attitude, and achievement 
Three perceptual modes (visual, text, and audio) were available in the 
hypermedia lesson. Students could choose from among these three delivery 
techniques. 
Total sample Two significant correlations occurred. Audio 
correlated with pre-attitude (r=.27, p<.02) and with post-attitude (r=.32, 
p<.01) (Table 17a). Since the lower attitude scores represented more 
favorable attitudes toward computers, these correlations indicated that 
students who used more audio in the hypermedia lesson tended to have less 
favorable attitudes toward computers. 
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Teacher education students Five statistically significant 
correlations occurred (see Table 17b). Audio correlated with pre-attitude 
(r = .36, p<,05) and with post-attitude (r = .43, p<.01). This meant that 
a higher use of audio corresponded with a lower attitude toward computers. 
Text correlated with post-attitude (r = -.33, p<.05). Students who 
used more text had more favorable attitudes toward computers. Sketch 
correlated with post-anxiety (r = -.35, p<.05) and paintings correlated 
with post-anxiety (r = .35, p<.05). In general, students who had high 
post-anxiety also viewed more paintings than sketches. 
Textiles and clothing students Two statistically significant 
correlations occurred among the process, anxiety, attitude, and achievement 
variables (see Table 17c). Pre-anxiety correlated with sketch (r = .34, 
p<.05), and with painting (r = -.34, p<.05). In general, students who used 
more sketches during the hypermedia lesson had higher pre-anxiety. 
Correlation analysis; Cognitive style, anxiety, attitude, and achievement 
Total sample The correlation analysis showed four negative 
correlation coefficients that are significant among 12 variables (see Table 
18a). The discrimination score from the NASSP Learning Style Profile and 
the post-attitude score as measured from Beliefs about Computers Scale 
(Ellsworth & Bowman, 1982) correlated negatively (-0.33, p<.01). 
Sequential processing correlated with post-attitude (r= -0.29, p<.01) and 
with pre-attitude scores (r= -.27, p<.02). Memory and pre-attitude scores 
correlated (r= -.23, p<.05). This meant that students with strong 
discrimination skills tended to have more favorable post-attitudes toward 
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computers. Students with strong sequential processing skills tended to 
have favorable pre-and-post-attitudes toward computers. Students with 
strong memory skills also had favorable pre-attitudes toward computers. 
Teacher education students A correlation analysis showed ten 
statistically significant relationships between variables. Analytic 
correlated with post-achievement (r = .40, p<.05), meaning that strong 
analytic skills was related to higher post-achievement. Discrimination 
skill correlated with post-attitude (r = -.36, p<.05), meaning that when 
students had strong discrimination skill, they also were more likely to 
have favorable post-attitudes toward computers. Categorization skill 
correlated with pre-anxiety (r = -.33, p<.05), meaning that stronger 
categorization skills tended to be associated to a decrease in anxiety 
level. Sequential processing skill correlated with post-attitude (r = 
-.38, p<.05), signifying that an increase in sequential processing skill 
tended to correspond with favorable post-attitudes. Memory correlated with 
three variables: pre-anxiety, pre-attitude, and post-anxiety (see Table 
18b). The largest coefficent correlating with memory was pre-attitude (r = 
-.48, p<.01). In other words, students with a strong memory score tended 
to have favorable pre-attitudes toward computers. Visual correlated with 
post-anxiety (r = .47, p<.01), revealing that strong visual response scores 
corresponded with high post-anxiety scores. Audio and emotive both 
negatively correlated with post-anxiety (see Table 18b). 
Textiles and clothing students Only one statistically significant 
correlation occurred (Table 18c). Analytic skill scores correlated with 
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post-achievement (r = .45, p<.01). This suggested that strong analytic 
skills had a direct relationship to the higher achievement scores. 
Correlation analysis; Cognitive style dimensions and process variables 
Total sample Four statistically significant relationships 
occurred. The analytic skill (a cognitive subscale) and use of text (a 
process variable) scores correlated (r=.33, p<.01; see Table 19a). This 
meant there was a tendency found that when analytic skill increased, the 
use of text increased. The analytic score and audio percentage correlated 
(r=-.26, p<.02) suggesting that people with higher analytic skill used less 
audio in the hypermedia lesson. The spatial (a cognitive subscale) scores 
and use of text scores correlated (r = .26, p<.02). The spatial and use of 
audio correlation coefficient was -.22, p<.05. These two correlations 
suggested that students with stronger spatial skill used more text, but 
less use of audio. 
Teacher education students Two statistically significant 
relationships occurred. The use of text score correlated with spatial 
score (r=.41, p<.05) and with analytic skill score (r=.45, p<.OI). This 
suggests that as analytic or spatial skills increased, the use of text 
increased. Table 19b shows the correlation coefficients for the nine 
cognitive dimensions and process variables. 
Textiles and clothing students One statistically significant 
correlation occurred between the cognitive dimensions and process 
variables. Analytic and use of audio scores correlated negatively (r=-.37, 
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p<.05). This suggested that textiles and clothing students used audio less 
as their analytic skill increased. 
Correlation analysis: Change-in-anxiety and change-in-attitude 
Total sample The change-in-anxiety variable was the pre-anxiety 
score subtracted from the post-anxiety score. The change-in-anxiety 
variable correlated with pre-anxiety (r=-.49, p<.01, see Appendix A) and 
with pre-attitude (r=-.39, p<.01). This meant that the students who were 
highly anxious before the lesson had a greater change in anxiety after the 
lesson. Also, the people with less favorable attitudes toward computers 
before using the hypermedia lesson had a greater change in anxiety in a 
positive direction after the lesson. 
The change-in-anxiety score correlated with post-anxiety (r=.41, 
p<.01) (Appendix A), meaning that after the lesson a less anxious person 
tended to have less change in anxiety. The change-in-anxiety score 
correlated with discrimination skill (r=-.35, p<.03) and with the visual 
response skill as measured by the NASSP Learning Style Profile (r=.33, 
p<.04) (Appendix A). The change-in-anxiety score and the emotive skill 
score correlated (r=-.34, p<.04). The post-anxiety and change-in-attitude 
scores correlated (r=.26, p<.02). 
The change-in-attitude variable was the pre-attitude score subtracted 
from the post-attitude score. The change-in-attitude score correlated with 
post-attitude (r=.57, p<.01) and with change-in-anxiety scores (r=.36, 
p<.01) (Appendix A). 
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Teacher education students Change in anxiety correlated 
significantly with three cognitive dimensions, post-anxiety, post-attitude, 
and count (the total number of presentation modes selected in the 
hypermedia lesson). The correlation matrix for these data is presented in 
Appendix B. Change-in-anxiety scores correlated with discrimination skill 
(r=-.35, p<.05), with visual response as measured by the NASSP Learning 
Style Profile (r=.33, p<.05), and with emotive response as measured by the 
NASSP Learning Style Profile (r=-.34, p<.05). Change-in-anxiety scores 
correlated with post-anxiety scores (r=.38, p<.05), and with post-attitude 
(r=.54, p<.01; see Appendix B). Change-in-anxiety scores correlated with 
count (r=.33, p<.05) and with change-in-attitude scores (r=.79, p<.01/ 
Appendix B). 
The change-in-attitude variable correlated significantly with one 
cognitive dimension: discrimination skill (r=-.40, p<.05). 
Change-in-attitude correlated significantly with other variables such as 
pre-attitude, post-attitude, and post-anxiety (see Appendix B). 
Textiles and Clothing students No significant correlations were 
found between cognitive dimensions and change-in-anxiety or 
change-in-attitude for textiles and clothing students (see Appendix C). 
Although, significant correlations occurred between change-in-anxiety and 
pre-anxiety (r=-.57, p<.01), with pre-attitude (r=-.50, p<.01), and with 
post-anxiety (r=.53, p<.01). 
Change-in-attitude was significantly correlated with three variables: 
post-attitude, pre-achievement, and post-achievement. The correlation 
matrix for these data is presented in Appendix C. 
110 
Correlation analysis; Count Variable 
Total sample The count variable was the student's total number of 
presentation modes (images, audio, and text) selected during the hypermedia 
lesson. The percentage of sketches used in the lesson and the total number 
of counts correlated negatively (r==-.29, p<.01). The correlation matrix 
for these data is presented in Appendix A. The percentage of paintings 
used in the lesson and the count variable correlated positively (r=.29, 
p<.01). This meant that students with more counts used more paintings and 
fewer sketches. 
Teacher education For the teacher education subgroup, no 
significant correlations occurred between the count variable and the nine 
cognitive dimensions. Two significant correlations occurred between 
process variables and count. Count correlated with sketch (r=-.44, p<.01) 
and with painting (r=.44, p<.01). This finding was similar to the total 
sample's result. An increase in the count was related to an increase in 
the use of paintings. The correlation matrix for these data is presented 
in Appendix B. 
Textiles and clothing No statistically significant correlations 
occurred between count and the other variables (Appendix C). There was so 
much variability among students' use of the presentation modes that general 
patterns were not revealed statistically. 
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Summary 
This study gives a profile of university students' cognitive styles, 
identifying strengths and weaknesses in nine cognitive dimensions. In this 
study, the students' highest average scores are in the analytic, spatial, 
and categorization skills. On a scale of "weak", "average", and "strong", 
these three skills are within the high-"average" range. Low-"average" 
scores appear in two areas: discrimination and auditory skills. The 
sequential processing, memory, visual, and emotive scores were in the 
mid-"average" range of the scale. The average standard scores and 
descriptive statistics are reported in the chapter. 
As a result of nine t-tests, significant differences occur on two 
cognitive dimensions: teacher education students have stronger sequential 
processing skill than textiles and clothing students, but textiles and 
clothing students have stronger emotive responses. Thirty-seven teacher 
education students and forty-two textiles and clothing students 
participated in the study. The results of the subgroups are reported in 
Table 11. 
The researcher discusses the results of correlation analysis among 
cognitive dimensions, perceptual modes, computer anxiety, computer 
attitude, and achievement. From the total sample, the signficant 
correlations with a moderate size (r=.40 to .55) are stated in the 
following sentences. Pre-anxiety is significantly related to pre-attitude, 
post-anxiety, post-attitude. Also, post-attitude is significantly related 
to pre-attitude and post-anxiety. Analytic skill and post-achievement 
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correlated. Other significant correlations of moderate size occurred 
within the subgroups of teacher education and textiles and clothing. 
T-tests between the two departments on each variable show eight 
significantly different means. The variables that are significantly 
different are sequential processing, emotive response, visual process, 
pre-anxiety, pre-attitude, post-anxiety, post-attitude, and count. The 
next chapter will discuss the results. 
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Table 15. Descriptive statistics for perceptual modes, computer anxiety, 
computer attitude, achievement, and t-tests between two 
departments 
N Mean S.D. Range P-Value 
Visual 
Educ 37 58.63 10.02 .03* 
Textiles 43 53.54 10.53 
Total 80 55.89 10.54 55.04 
Sketch 
Educ 37 21.56 23.48 
Textiles 43 21.50 21.91 NS 
Total 80 21.53 22.50 100 
Painting 
Educ 37 78.44 23.48 
Textiles 43 78.50 21.91 NS 
Total 80 78.47 22.50 100 
Text 
Educ 37 28.78 8.95 NS 
Textiles 43 30.01 10.24 
Total 80 29.44 9.62 39.69 
Audio 
Educ 37 12.59 8.85 
Textiles 43 16.46 10.95 NS 
Total 80 14.67 10.16 38.00 
Pre Anxiety 
Educ 37 51.86 16.43 
Textiles 43 67.47 19.87 .0003** 
Total 80 60.25 19.85 112 
Post Anxiety 
Educ 37 54.32 17.08 
Textiles 41 64.22 19.22 .01** 
Total 78 59.53 18.77 88 
Pre Attitude 
Educ 33 38.48 8.40 
Textiles 43 42.44 7.18 .03* 
Total 76 40.72 7.93 49 
Post Attitude 
Educ 37 38.57 9.46 
Textiles 41 44.17 8.32 .01** 
Total 78 41.51 9.26 40 
Pre Achievement 
Educ 37 5.59 1.46 
Textiles 43 5.79 1.44 NS 
Total 80 5.70 1.44 7 
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Table 15 (Continued) 
N Mean S.D. Range P-Value 
Post Achievement 
Educ 37 13.92 3.19 
Textiles 42 14.17 3.10 NS 
Total 79 14.05 3.13 13 
NS = No significant statistical difference. 
*Significant at .05 level. 
**Significant at .01 level. 
N = number of subjects. 
S.D. = standard deviation. 
Educ = teacher education students. 
Textiles = textiles and clothing students. 
Total = teacher education and textiles and clothing students combined. 
Visual = visual images available in the hypermedia lesson. 
Sketch = sketches or line drawings available in the hypermedia lesson. 
Painting = paintings or detailed illustrations available in a lesson. 
Audio = audio statements in a hypermedia lesson. 
115 
Table 16a. Correlation analysis attitude, anxiety, achievement: Total 
sample 
PreAt PostAx PostAt PreAch PostAch 









^r= correlation coefficient index 
"p< p-value 
'^ N= number of subjects 
Descriptive Statistics 
PreAx PreAt PostAx PostAt PreAch PostAch 
N 80 76 78 78 80 79 
Mean 60.25 40.72 59.53 41.51 5.70 14.05 
S.D. 19.85 7.93 18.77 9.26 1.44 3.13 
59 0 .46 0 .20 0.05 
01** .01** 0.07 0.66 
78 78 80 79 
0.34 0.68 0.17 0.02 
0.01** .01** 0.15 0.86 
74 74 76 75 
0.44 0.05 -0.07 
.01** 0.66 0.55 




N = number of subjects. 
**Significant at .01 level. 
PreAx = Pre-Anxiety test. 
PreAt = Pre-Attitude test. 
PostAx = Post-Anxiety test. 
PostAt = Post-Attitude test. 
PreAch = Pre-Achievement test. 
PostAch = Post-Achievement test. 
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Table 16b. Correlation analysis anxiety, attitude, achievement: 
Teacher education students 














































PreAch = pre-achievement. 
PostAch = post-achievement. 
**significant at p<.01. 
*significant at p<.05. 
p< p-value. 
PreAx = pre-anxiety. 
PreAt = pre-attitude. 
PostAx = post-anxiety. 
PostAt = post-attitude, 
r = correlation coefficient. 
N = number of subjects. 
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Table 16c. Correlation analysis anxiety, attitude, achievement: Textiles 
and clothing students 
PreAt PostAx PostAt PreAch PostAch 







.39 .48 .24 -.00 
.01** .01** .11 1.00 
41 41 43 42 
.15 .76 .29 - .10 
.36 .01** .06 .53 
41 41 43 42 
.18 -.02 -.18 
.27 .92 .27 







PreAx = pre-anxiety. 
PreAt = pre-attitude. 
PostAx = post-anxiety. 
PostAt = post-attitude, 
r = correlation coefficient. 
N = number of subjects. 
PreAch = pre-achievement. 
PostAch = post-achievement. 
**significant at p<.01. 
*significant at p<.05. 
p< p-value. 
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Table 17a. Correlation analysis for the total sample: Three process 
variables with anxiety, attitude, and achievement 
PreAx PreAt PostAx PostAt PreAch PostAch 
Visual r -0.12 -0 .17 0.01 -0 .17 -0, .01 -0 .07 
P< 0.28 0 .14 0.96 0 .14 0, .95 0 .56 
N = 80 76 78 78 80 79 
Sketch 0.06 -0 .10 -0.16 -0 .11 0. ,14 -0 .04 
0.60 0 .38 0.15 0 .34 0. , 22  0 .74 
80 76 78 78 80 79 
Painting -0.06 0, .10 0.16 0, .11 -0. 14 0, .04 
0.60 0, ,38 0.15 0, ,34 0. 22 0, .74 
80 76 78 78 80 79 
Text -0.05 -0, ,10 -0.10 -0. ,15 0. 17 0. ,19 
0.63 0, ,40 0.38 0. ,18 0. 14 0. ,10 
80 76 78 78 80 79 
Audio 0.18 0. 27 0.09 0. 32 -0. 15 -0. 11 
0.12 0. 02* 0.43 0. 01** 0. 18 0. 33 
80 76 78 78 80 77 
PreAx = Pre-Anxiety test. 
PreAt = Pre-Attitude test. 
PostAx = Post-Anxiety test. 
PostAt = Post-Attitude test. 
PreAch = Pre-Achievement test. 
PostAch = Post-Achievement test. 
r = Pearson correlation coefficient. 
p< = p-values. 
N = number of subjects 
Visual = images students used in the hypermedia lesson. 
Sketch = sketches students used in the hypermedia lesson. 
Painting = detailed illustrations students used in a lesson. 
Audio = audio statements used in a hypermedia lesson. 
*Significant at .05 level. 
**Significant at .01 level. 
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Table 17b. Correlation analysis for the teacher education subgroup: Three 
process variables with anxiety, attitude, and achievement 
PreAx PreAt PostAx PostAt PreAch PostAch 
Visual r= 
- 0.12 -0.23 -0.16 -0.09 -0.03 -0.13 
P< .47 .20 .36 .61 .88 .43 
N = 37 33 37 37 37 37 
Sketch -0.30 -0.34 -0.36 -0.29 0.24 -0.15 
.07 .05 .03* .08 ,16 .38 
37 33 37 37 37 37 
Painting 0.30 0.34 0.36 0.29 -0,24 0.15 
.07 .05 .03* .08 ,16 .38 
37 33 37 37 37 37 
Text 0.15 -0.11 0.04 -0.33 0,23 0.31 
.37 .56 .82 .05* .18 .06 
37 33 37 37 37 37 
Audio -0.02 0.36 0.14 0.43 -0.20 -0.17 
.93 .05* .42 .01** .24 .33 
37 33 37 37 37 37 
PreAx = Pre-Anxiety test. 
PreAt = Pre-Attitude test. 
PostAx = Post-Anxiety test. 
PostAt = Post-Attitude test. 
PreAch = Pre-Achievement test. 
PostAch = Post-Achievement test. 
r = Pearson correlation coefficient. 
p< = p-values. 
N = number of subjects 
Visual = images students used in the hypermedia lesson. 
Sketch = sketches students used in the hypermedia lesson. 
Painting = detailed illustrations students used in a lesson. 
Audio = audio statements used in a hypermedia lesson, 
*Significant at .05 level. 
**Significant at ,01 level. 
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Table 17c. Correlation analysis for the textiles and clothing subgroup: 
Three process variables with anxiety, attitude, and achievement 
PreAx PreAt PostAx PostAt PreAch PostAch 
Visual r= 0.03 -0.02 0.26 -0.11 0.04 0.01 
P< .83 .90 .10 .51 .81 .96 
N = 43 43 41 41 43 42 
Sketch 0.34 0.12 0.03 0.14 0.05 0.09 
.02* .46 .83 .39 .76 .56 
43 43 41 41 43 42 
Painting - 0.34 -0.12 -0.03 -0.14 -0.05 -0.09 
.02* .46 .83 .39 .76 .56 
43 43 41 41 43 42 
Text -0.23 -0.15 -0.25 -0.06 0.12 0.08 
.13 .35 .12 .69 .46 .60 
43 43 41 41 43 42 
Audio 0.19 0.16 -0.01 0.16 -0.15 -0.09 
.23 .32 .95 .33 .35 .58 
43 43 41 41 43 42 
PreAx = Pre-Anxiety test. 
PreAt = Pre-Attitude test. 
PostAx = Post-Anxiety test. 
PostAt = Post-Attitude test. 
PreAch = Pre-Achievement test. 
PostAch = Post-Achievement test. 
r = Pearson correlation coefficient. 
p< = p-values. 
N = number of subjects 
Visual = images students used in the hypermedia lesson. 
Sketch = sketches students used in the hypermedia lesson. 
Painting = detailed illustrations students used in a lesson. 
Audio = audio statements used in a hypermedia lesson. 
*Significant at .05 level. 
**Significant at .01 level. 
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Table 18a. Correlation analysis for the total sanple: Nine cognitive 
style dimensions, anxiety, attitude, and achievement 
PreAx PreAt PostAx PostAt PreAch PostAch 
N=79 N=75 N=78 N=78 N=79 N=79 
Ana r= 0.01 -0.08 -0.05 -0.20 .15 .42 
p< 0.97 0.52 0. 66 0.08 .20 .01** 
Spa -0.05 -0.22 -0.13 -0.20 .11 .17 
0.66 0.06 0.27 0.08 .33 .15 
Dis -0.11 -0.20 -0.10 -0.33 -.15 .13 
0.34 0.08 0.38 0.01** .18 .26 
Cat -0.02 -0.07 -0.03 -0.05 -. 08 -.15 
0.84 0.54 0.78 0.66 .50 .20 
Seq -0.17 -0.26 -0.20 -0.29 -. 06 -.05 
0.13 0.02* 0.08 0.01** .60 . 66 
Mem -0.14 -0.23 0.01 -0.08 .12 .19 
0.22 0.05* 0.99 0.46 .28 .09 
Vis 0.05 -0.15 0.19 -0.01 .02 -.01 
0.69 0.19 0.09 0.90 .89 .92 
Aud -0.18 0.10 -0.14 0.04 -.14 -.10 
0.11 0.42 0.24 0.73 .21 .40 
Emo 0.13 0.09 -0.11 -0.04 .11 .12 
0.24 0.42 0.34 0.75 .32 .28 
*Signifleant at .05 level. Ana 
**Significant at .01 level. Spa 
PreAx = Pre-Anxiety test. Dis 
PreAt = Pre-Attitude test. Cat 
PostAx = Post-Anxiety test. Seq 
PostAt = Post-Attitude test. Mem 
PreAch = Pre-Achievement test. Vis 
PostAch = Post-Achievement test. Aud 
r = Pearson correlation coefficient. Emo 
p< = p-value of significance. 











Table 18b. Correlation analysis for the teacher education subgroup: Nine 
cognitive style dimensions^ anxiety, attitude, and achievement 
PreAx PreAt PostAx PostAt PreAch PostAch 
N=37 N=33 N=37 N=37 N=37 N=37 
Ana r= 0.03 -0.04 -0.07 -0.21 .17 .40 
p< 0.86 0.83 0.69 0.22 .31 .02* 
Spa -0.03 -0.31 -0.03 -0.26 .10 .23 
0.85 0.08 0.85 0.12 .54 .16 
Dis -0.04 -0.08 -0.27 -0.36 -.19 .09 
0.80 0.66 0.11 0.03* .26 .62 
Cat -0.33 -0.32 -0.23 -0.20 -.09 -.03 
0.05* 0.07 0.18 0.23 .61 .85 
Seq 0.07 -0.19 -0.09 -0.37 -.09 -.13 
0.70 0.30 0.61 0.02* .60 .45 
Mem -0.38 -0.48 -0.34 -0.24 .10 .15 
0.02* 0.01** 0.04* 0.15 .57 .38 
Vis 0.27 -0.16 0.47 0.05 .09 .01 
0.11 0.39 0.01** 0.79 .59 .98 
Aud -0.23 0.20 -0.34 0.00 -.25 -.11 
0.16 0.26 0.04* 0.99 .14 .53 
Emo -0.15 0.01 -0.36 -0.10 .14 .13 
0.39 0.97 0.03* 0.57 .42 .45 
*Signifleant at .05 level. Ana 
**Significant at .01 level. Spa 
PreAx = Pre-Anxiety test. Dis 
PreAt = Pre-Attitude test. Cat 
PostAx = Post-Anxiety test. Seq 
PostAt = Post-Attitude test. Mem 
PreAch = Pre-Achievement test. Vis 
PostAch = Post-Achievement test. Aud 
r = Pearson correlation coefficient. Emo 
p< = p-value of significance. 











Table 18c. Correlation analysis for the textiles and clothing subgroup: 
Nine cognitive style dimensions, anxiety, attitude, and 
achievement 
PreAx PreAt PostAx PostAt PreAch PostAch 
N=42 N=42 N=41 N=41 N=42 N=42 
Ana r= -0.05 -0.16 -0.06 -0.24 0.12 0.45 
p< 0.75 0.31 0.70 0.13 0.45 0.01** 
Spa 0.01 -0.10 -0.17 -0.08 0.13 0.11 
0.95 0.52 0.30 0.62 .41 .49 
Dis -0.10 -0.29 0.07 -0.29 -0.11 0.18 
0.52 0.07 0.65 0.06 .47 .26 
Cat 0.20 0.14 0.12 0.11 -.07 -.23 
0.21 0.38 0.44 0.48 .68 .14 
Seq -0.18 -0.25 -0.18 -0.15 -.02 .01 
0.27 0.11 0.25 0.36 .88 .95 
Mem -0.13 -0.10 0.20 -0.07 .13 .23 
0.42 0.51 0.20 0.66 .41 .15 
Vis 0.01 -0.04 0.01 0.07 -0.07 -0.02 
0.98 0.82 0.94 0.66 .68 .92 
Aud -0.21 0.03 0.02 0.05 -.03 -.09 
0.19 0.83 0.89 0.74 .85 .56 
Emo 0.19 0.06 -0.04 -0.13 .07 .11 
0.22 0.70 0.83 0.42 .66 .49 
*Signifleant at .05 level. Ana 
**Significant at .01 level. Spa 
PreAx = Pre-Anxiety test. Dis 
PreAt = Pre-Attitude test. Cat 
PostAx = Post-Anxiety test. Seq 
PostAt = Post-Attitude test. Mem 
PreAch = Pre-Achievement test. Vis 
PostAch = Post-Achievement test. Aud 
r = Pearson correlation coefficient. Emo 
p< = p-value of significance. 











Table 19a. Correlation analysis for the total sample: Cognitive style 
dimensions and process variables used in a hypermedia lesson 
Visual Text Audio Sketch Painting 
Ana r= -0.06 0.33 -0.26 0.01 -0.01 
P< 0.62 0.01* 0.02* 0.94 0.94 
Spa -0.04 0.26 -0.22 -0.05 0.05 
0.74 0.02* 0.05* 0.65 0.65 
Dis 0.13 -0.04 -0.10 0.13 -0.13 
0.26 0.73 0.40 0.24 0.24 
Cat 0.01 -0.01 0.01 -0.01 0.01 
0.98 0.97 1.00 0.91 0.91 
Seq 0.08 0.05 -0.13 -0.15 0.15 
0.50 0.68 0.27 0.19 0.19 
Mem -0.07 0.11 -0.04 0.01 -0.92 
0.55 0.33 0.74 0.92 0.92 
Vis 0.01 0.08 -0.08 0.03 -0.03 
0.93 0.51 0.46 0.82 0.82 
Aud 0.07 -0.03 -0.04 -0.09 0.10 
0.57 0.79 0.74 0.42 0.42 
Emo -0.10 -0.06 0.16 0.04 -0.04 
0.38 0.60 0.15 0.70 0.70 
N = 79 
Ana = Analytic skill signified from the Learning Style Profile. 
Spa = Spatial Skill on the Learning Style Profile. 
Dis = Discrimination skill. 
Cat = Categorization skill. 
Seq = Sequential skill. 
Mem = Memory skill. 
Vis = Visual response to words in the Learning Style Profile. 
Aud = Audio response to words in the Learning Style Profile. 
Emo = Emotive response to the words in the Learning Style Profile, 
r = Pearson correlation coefficient. 
p< = p-values. 
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Table 19b. Correlation analysis for the teacher education subgroup: 
Cognitive style dimensions and process variables used in a 
hypermedia lesson 
Visual Text Audio Sketch Painting 
N=37 N=37 N=37 N=37 N=37 
Ana r= -0.24 0.45 -0.18 0.01 -0.01 
P< 0.15 0.01** 0.30 0.94 0.94 
Spa -0.22 0.41 -0.17 -0.06 0.06 
0.20 0.01** 0.30* 0.73 0.73 
Dis 0.22 -0.07 -0.18 0.08 -0.08 
0.19 0.68 0.48 0.64 0.64 
Cat -0.04 0.07 -0.03 -0.03 0.03 
0.84 0.69 .87 0.86 0.86 
Seq 0.16 0.03 -0.21- -0.13 0.13 
0.35 0.86 0.21 0.46 0.46 
Mem -0.11 0.10 0.02 0.09 -0.09 
0.53 0.57 0.89 0.60 0.60 
Vis -0.08 0.05 0.03 -0.06 0.06 
0.65 0.75 0.85 0.71 0.71 
Aud 0.05 -0.11 0.05 -0.09 -0.09 
0.75 0.51 0.77 0.61 0.61 
Emo 0.04 0.05 • -0.10 0.17 -0.17 
0.81 0.75 0.56 0.31 0.31 
Ana = Analytic skill signified from the Learning Style Profile. 
Spa = Spatial Skill on the Learning Style Profile. 
Dis = Discrimination skill. 
Cat = Categorization skill. 
Seq = Sequential skill. 
Mem = Memory skill. 
Vis = Visual response to words in the Learning Style Profile. 
Aud = Audio response to words in the Learning Style Profile. 
Emo = Emotive response to the words in the Learning Style Profile, 
r = Pearson correlation coefficient. 
p< = p-values. 
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Table 19c. Correlation analysis for the textiles and clothing subgroup: 
Cognitive style dimensions and process variables used in a 
hypermedia lesson 
Visual Text Audio Sketch Painting 
N=42 N=42 N=42 N=42 N=42 
Ana r= 0, ,17 0 .22 -0 .37 0, 01 -0, .01 
P< 0, ,29 0 .16 0, .02* 0, .97 0, .97 
Spa 0. ,07 0 .16 -0, .23 -0. ,06 0, ,06 
0. 65 0 .30 0, .15 0, ,72 0. ,72 
Dis 0. 01 -0 .01 -0, ,01 0. ,19 -0. ,19 
0. 93 0 .97 0. ,96 0. ,23 0. ,23 
Cat 0. 01 -0 .04 0, ,03 -0. ,01 0. ,01 
0. 94 0, .78 ,84 0. 99 0. 99 
Seq -0. 05 0, .08 -0. 03 -0. 21 0. 21 
0. 74 0. ,61 0. 86 0. 19 0. 19 
Mem 0. 06 0. ,11 -0. 17 -0. 07 -0. 07 
0. 69 0. ,49 0. 29 0. 67 0. 67 
Vis 0. 01 0. ,15 -0. 16 0. 17 -0. 17 
0. 93 0. 34 0. 32 0. 28 0. 28 
Aud 0. 10 0. 04 -0. 14 -0. 10 0. 10 
0. 51 0. 79 0. 38 0. 55 0. 55 
Emo -0. 13 -0. 18 0. 29 -0. 07 0. 07 
0. 42 0. 26 0. 06 0. 65 0. 65 
Ana = Analytic skill signified from the Learning Style Profile. 
Spa = Spatial Skill on the Learning Style Profile. 
Dis = Discrimination skill. 
Cat = Categorization skill. 
Seq = Sequential skill. 
Mem = Memory skill. 
Vis = Visual response to words in the Learning Style Profile. 
Aud = Audio response to words in the Learning Style Profile. 
Emo = Emotive response to the words in the Learning Style Profile, 
r = Pearson correlation coefficient. 
p< = p-values. 
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DISCUSSION OF RESULTS 
The major results of this study are discussed in this chapter and 
interpreted using descriptive statistics, correlations, and t-tests. 
The results of the current study are then compared to previous research 
studies. Recommendations for future research and conclusions of this 
study are included next, followed by a chapter summary. 
Review 
A goal of this study was to gain a better understanding of each 
individual's information-gathering habits and to discover possible 
patterns among several variables related to gathering information. This 
study examined relationships among these variables: 1) cognitive style, 
2) students' use of perceptual modes (visual images, written text, and 
auditory descriptions) to gather information, 3) computer attitude, 4) 
computer anxiety, and 5) achievement. 
The instruments included: 1) a hypermedia lesson, 2) a learning 
style instrument, 3) a computer anxiety scale, 4) a computer attitude 
scale, and 5) pre-lesson and post-lesson achievement tests. Nine 
dimensions of cognitive learning style were measured by the NASSP 
Learning Style Profile. These dimensions signified a person's general 
approach to processing information. The nine were analytic, spatial, 
discrimination, categorization, sequential, memory, visual, auditory, 
and emotive. 
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The two major research questions were: (1) What are the dominant 
dimensions of cognitive learning style for college students in teacher 
education and textiles and clothing classes? and (2) What are the 
relationships among: a) cognitive learning styles, b) perceptual modes 
used in the "process" of learning using a hypermedia lesson, c) anxiety 
toward computers, d) attitude toward computers, d) student's prior 
knowledge, and e) achievement? 
The correlational research design was appropriate for investigating 
24 variables of students' information-processing habits and their 
attitude and anxiety toward computers. The researcher analyzed results 
by calculating descriptive statistics, t-tests, and Pearson product 
moment correlations to determine which variables related to individual 
differences and methods of gathering information. 
Interpretation of Research Question One 
Descriptive statistics of cognitive styles 
Research Question #1: What are the dominant dimensions of cognitive 
learning style for college students in teacher 
education and textiles and clothing classes? 
The NASSP Learning Style Profile was used to measure students' 
cognitive dimensions. In general, the students' analytic, spatial and 
categorization scores were higher in the present study than in the 
normative data for the NASSP Learning Style Profile. Nine cognitive 
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subscales were derived from validated and reliable measures in the NASSP 
Learning Style Profile instrument: analytic skill, spatial skill, 
discrimination skill, categorization skill, sequential processing skill, 
memory skill, visual perceptual response, auditory perceptual response, 
and emotive perceptual response. 
Analytic skill In the current study, analytic skill had the 
highest score of the nine dimensions. This finding suggested that a 
large number of the students in this study had strong analytic skills as 
measured by the NASSP Learning Style Profile. In the current study, a 
t-test revealed no statistically significant difference between the 
teacher education students and the textiles and clothing students' 
average scores in the analytic subscale of cognitive style (Appendix D). 
In general, it appeared that ISU students had stronger analytic skills 
than OSU students. 
A t-test between OSU students and the NASSP normative data revealed 
no significant differences on the analytic subscale (personal 
communication, Claudia Melear, 1989, March). This implies that the 
analytic test is appropriate for university students. 
A high-average analytic score (59.29) for textiles and clothing 
students was found, even though Kean et al. (1988) concluded from their 
study that textiles and clothing majors had weak analytic skills and 
needed to develop analytic approaches to problem-solving. One of the 
two dominant learning styles found in textiles and clothing was the 
sensing-feeling type person who is characterized as being guided by 
personal values rather than from an analytical or objective perspective 
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(Kean et al., 1988). In the current study, the students' analytic 
skill may have differed from students in Kean's et al. (1988) study 
because of a difference in the subjects' year in college and the 
learning style instruments used to assess analytic skill. Subjects in 
both studies were from Midwest universities, but the current study 
included students from junior level courses, while Kean et al. (1988) 
included freshman level courses. The current study used the NASSP 
Learning Style Profile, but Kean et al. (1988) used the Myers-Briggs 
Type Indicator. Differences between the two instruments included: 1) 
the scores (interval rather than dichotomous), 2) the items (performance 
of the skills rather than response to a questionnare), and 3) the 
analytic dimension of the NASSP Learning Style Profile. This measures a 
specific cognitive process involving the ability to simplify, whereas 
the Myers-Briggs Type Indicator estimates basic preferences in 
perception and judgment. 
Witkin's (1950) field independence-dependence dimensions are widely 
used by researchers. Field independent learners are characterized as: 
1) analytical and detailed in their pattern of thinking, 2) independent 
workers, and 3) internally motivated rather than needing external 
rewards (Heitmeyer & Neil, 1987). Whereas the field dependent learners 
are characterized as: 1) global in their thought patterns, 2) group 
participants, and 3) motivated by supportive feedback. 
Savage (1983) found slightly more textiles and clothing students to 
be non-analytic than analytic as measured by Witkin's Group Embedded 
Figures Test (GEFT). Heitmeyer and Neil (1987) used two instruments: 
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the GEFT and Kolb's Learning Style Inventory. Subjects were 173 fashion 
merchandising students in which 86% of them were ranging in age from 
18-22. Results showed 59% of the sample in fashion merchandising as 
non-analytic. 
The NASSP task force developed the Learning Style Profile and 
correlated the Learning Style Profile and the Group Embedded Figures 
Test (Keefe & Monk, 1988). It was hypothesized that students' scores on 
the analytic subscale of the Learning Style Profile would correlate 
significantly with the scores on the Group Embedded Figures Test (GEFT). 
The correlation was significant at p=.002. The correlation coefficient 
was 0.39, which accounts for 15% of overlap in the two tests. The 
magnitude of the relationship is relatively weak between the GEFT and 
the analytic subscale as measured by the NASSP Learning Style Profile. 
Even though the previous research reported textiles and clothing 
students as generally non-analytic, this research found differently. It 
was concluded that textiles and clothing and teacher education students 
participating in this study had high-average analytic skills. 
Spatial skills Results from the current study showed spatial 
skills as the second highest (average score 58) of the nine cognitive 
dimensions studied. This result revealed "high-average" spatial skills. 
Spatial skills seemed to be equally strong in both teacher education 
students and textiles and clothing (Appendix D). The frequency of 
scores for the total samples showed four students had "weak" and 52 
students had "strong" spatial skills. It appeared that students in the 
current study had stronger spatial skills than OSU students (score of 
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54). The spatial subscale may not be valid in measuring university 
students spatial skills since both ISU and OSU had higher means than the 
normative data. A t-test between OSU and the norm revealed 
statistically significant differences. 
Categorizing skills In the current study, students' 
categorizing skills were as strong as their spatial skills (average 
score 58). Categorizing skills seemed to be equally strong in both 
teacher education students and textiles and clothing (Appendix D). In 
the total sample, two students had "weak" and 35 students were "strong" 
at categorizing information. The average scores for categorizing skill 
were similar in the current study (58) and in the OSU study (56). There 
was not a statistically significant difference between OSU students' 
categorization score and the scores from normative data. 
Discrimination skill Discrimination skill was one of the lowest 
scores (44) of the nine dimensions of cognitive style. On a scale, this 
score was in the "low-average" range. The frequency of scores showed 
that 15 students had "weak" discriminating skills and 4 students had 
"strong" discriminating skills. The t-test showed no statistically 
significant difference between the two department subgroups in the 
sample, meaning that in general, one group of students was not stronger 
or weaker in discriminating than the other group (Appendix D), 
Surprisingly, the university students had statistically significant 
lower average scores than the NASSP norm table scores for secondary 
school students (personal communication, Claudia Melear, 1989, March). 
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It appeared that the students in the current study had weaker 
skills in discriminating than in seven other cognitive skills. The 
results showed that students had difficulty in focusing on important 
aspects of a task and disregarding the irrelevant information. 
Sequential processing Sequential skills appeared to be 
"average" (score of 55), and similar to OSU (score of 54). A t-test 
showed statistically significant differences between the teacher 
education and textiles and clothing students for sequential processing 
skills. Teacher education students had a higher average score for 
sequential processing than textiles and clothing (Appendix D). This 
meant that teacher education students tended to process information in a 
step-by-step process whether the nature of the task was sequential or 
simultaneous. 
Perceptual Modes Findings from the current study indicated 
"average" ratings on a scale of weak, average, and strong, for three 
perceptual response subscales: visual, auditory, and emotive, although 
the average scores for visual and emotive responses seemed higher than 
the auditory. The three perceptual response scores were derived using 
20 words which were part of the NASSP Learning Style Profile. As the 
students read each word, they signified their first response to the 
word/ whether they saw a picture, heard a sound, or had a feeling about 
the word. 
Visual response In the visual response subscale, the 
average score was 53, within the "mid-average" range. The frequencies 
of scores showed that four students scored in the "weak" range on the 
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scale, but 20 were in the "strong" category. Teacher education students 
had a higher average score for visual response than textiles and 
clothing (Appendix D). The current study had similar results as the OSU 
study. A t-test revealed that OSU students had a significantly higher 
visual response score than the norms (based on secondary high school 
students). 
Auditory response The frequency scores for the auditory 
response showed 33 students as "weak" auditory responders and nine 
students as "strong". In this study the audio response was the least 
preferred; and Kissick and Grob's (1988) study supported this finding. 
Kissick and Grob (1988) reported auditory as a minor learning style for 
education majors, especially for males. The norm scores were 
significantly higher than the OSU scores (personal communication, 
Melear). 
Emotive response The perceptual response, emotive, as 
measured by the NASSP Learning Style Profile, signified a person's 
initial response through emotions. Results showed an "average" score 
for the total sample. A t-test showed statistically significant 
differences between the teacher education and textiles and clothing 
students for emotive response (Appendix D). The textiles and clothing 
students were significantly more emotive in their initial response than 
the teacher education students. However, a t-test between OSU and the 
norm did not reveal any significant differences in the emotive response 
of the two groups. 
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The finding in the current study supported previous studies that 
found textiles and clothing students were intuitive-feeling types who 
enjoyed active participation and involvement in learning (Kean et al., 
1988). The learning style was measured by the Myers-Briggs Type 
Indicator. 
Count and Department 
There is a significant difference between the total number of 
process activities selected during the hypermedia lesson by students of 
two departments. A t-test revealed that textiles and clothing students 
accessed more information (total number of images, audio, and text) 
during the hypermedia lesson than teacher education students. The 
results seemed to support the use of a computer and videodisc 
interactive program. The computer and videodisc system allowed emotive 
learners to actively participate in learning activities. Also, students 
that had weaker sequential processing skills were allowed to randomly 
access information, for simultaneous processing. Textiles and clothing 
students used the hypermedia lesson (high number of activities), even 
though they had computer anxiety. 
Summary of question #1: 
The three highest cognitive scores as measured by the NASSP 
Learning Style Profile, indicating the strongest skills, were analytic, 
spatial, and categorization skills. The two lowest scores were 
discrimination and audio skills. 
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The findings of this study were compared to previous studies. The 
Ohio State University and Iowa State University populations were more 
appropriately compared to each other than the NASSP norm table because 
of similar ages of the subjects and the type of university they 
attended. Both ISU and OSU are Land Grant institutions in the Midwest. 
In contrast, the NASSP norm table is based on secondary school students, 
grades 6-12. 
However, some major differences existed between the students in the 
two university samples: number of years in college, major, and sample 
size. The subjects from The Ohio State University were 54% freshman, 
28% sophomores. The majority of subjects in the present study were 
juniors (43%) or seniors (32%). Another difference between the two 
universities was students' majors. In the current study, the students 
were enrolled in either a textiles and clothing class or a teacher 
education class. In the Ohio State study, students were in a non-major 
biology class. The sample size also differed. The current study had 79 
subjects and the Ohio State study had 922 subjects. 
Correlations of the Learning Style Profile (NASSP) dimensions 
The nine cognitive subscales were discrete, independent scales. 
The correlation coefficients for each of the nine cognitive dimensions 
were low which indicated that the scales were not overlapping. 
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Interpretation of Research Question Two 
Research Question Two: What are the relationships among: 
1) cognitive learning styles 
2) perceptual modes used in a hypermedia 
lesson 
3) anxiety toward computers 
4) attitude toward computers 
5) student's prior knowledge 
5) achievement? 
Interpretation of descriptive statistics for process variables, anxiety, 
attitude, and achievement 
Descriptive statistics (mean, standard deviation, and range) for 
each variable were calculated for the total sample, teacher education, 
and textiles and clothing students. These statistics are presented in 
Appendix D. T-tests determined if there was a significant difference 
between the means of two subgroups: teacher education and textiles and 
clothing. T-tests showed significant differences between the two 
departments; teacher education students used significantly more visuals 
than textiles and clothing students during the hypermedia lesson. 
Textiles and clothing students had a higher level of anxiety toward 
computers both before and after using a computer (Appendix D). Textiles 
and clothing students had higher anxiety levels than the norm score 
(62.33) produced by 545 college students (Simonson et al., 1987). 
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However, teacher education students had lower pre-lesson and post-lesson 
anxiety levels than the norm score. 
Textiles and clothing students had significantly less favorable 
attitudes toward societal and personal uses of computers before and 
after the hypermedia lesson than teacher education students (Appendix 
D). This factor did not seem to affect achievement, since no 
significant differences occurred in pre-lesson or post-lesson 
achievement between the students of different departments. Achievement 
scores significantly increased from the pre-lesson test to the 
post-lesson test for students within each department (Appendix E). In 
other words, students of both departments had significantly higher 
post-lesson scores, but neither department increased in achievement 
scores significantly more than the other. 
Interpretation of correlation coefficient 
Data were analyzed by correlation techniques as one total group and 
as two subgroups divided by department. Correlation statistics resulted 
in a numerical index (coefficient) that gives a measurement of the 
relationship of two variables. The larger the coefficient, the larger 
the relationship between two variables. A coefficient of 1.00 or -1.00 
indicates a "perfect" relationship. A coefficient of 0.00 indicates 
total absence of a relationship. This chapter discusses the significant 
correlations that reached a magnitude of .30 or above. Other 
significant correlations occurred but were less than .30. 
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If the correlation is statistically significant, but failed to 
reach .30, it may be so small as to be of little value for most 
practical applications. However, low coefficients are as meaningful as 
high coefficients because they give an understanding of complex 
constructs such as individual cognitive learning styles and information 
processing. The magnitude of the correlation coefficient suggests the 
strength of the association between the two factors. 
A correlation of .50 means that the variance in one variable 
predicts 25% of the variance in the other variable. The square of the 
correlation gives this "common variance" (Borg & Gall, 1983). A 
positive correlation is interpreted as a direct relationship of one 
variable to another. In general, an increase in one variable is 
associated with an increase in other variable. A negative correlation 
coefficient is interpreted as an inverse relationship of one variable to 
another. If one variable increased, then generally the other variable 
decreased. 
Cognitive learning styles correlated with "process variables" 
Three process variables were available to students as they worked 
through a hypermedia lesson: visual images, text descriptions, and 
audio statements. These "process variables" were a measure of the 
students' use of presentation modes to gather information. In other 
words a student could choose among images, text, and audio statements, 
resulting in 3 visuals, 10 text sections, and 12 audio sections. 
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Visual images were used by all students in the process of learning 
from the hypermedia lesson. Images were chosen more often than either 
text or audio modes. This visual process variable appeared to be 
consistent with the students' visual response score on the Learning 
Style Profile. The visual process score was the highest average score 
among the three choices (images, text, and audio). Consistent with this 
finding, the visual response score, as measured by the Learning Style 
Profile, was the highest averages of visual, audio, and emotive 
responses. It seemed that students' visual "assessment" as measured by 
NASSP Learning Style Test and students' "use" of visual images in the 
process of learning corresponded in a logical manner. However, in the 
correlation analysis, the cognitive style dimension of visual response 
measured by NASSP Learning Style Profile did not correlate significantly 
with the visual process variable as measured by the hypermedia lesson. 
In fact, no significant relationships were found for the correlations of 
the three perceptual modes (visual, audio, and emotive response) as 
measured by the NASSP Learning Style Profile and the three process 
variables (visual images, text descriptions, and audio statements) as 
measured by the use of presentation modes in the hypermedia lesson. 
Possibly one reason for the lack of significant relationships 
between the process variable and the perceptual modes was the 
exploratory nature that students may have used to approach the 
hypermedia lesson. "The novelty of seeing images from a videodisc, 
hearing voice and music, and reading text may influence the process 
variables. 
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Novelty effect was anticipated and three different "user guides" 
were made. Students completed a guide sheet by using the computer and 
videodisc images, sounds, text in different order so that it would not 
bias their use of perceptual modes and to allow them to explore before 
starting the lesson. Since the time for using the lesson was so short, 
the students may have spent time trying the different presentation modes 
rather than concentrating on learning. In future studies, the students 
should have more time to use the hypermedia lesson so that learning 
patterns can be detected. 
Another possible reason for the lack of significance between the 
process variables and the perceptual modes may be due to the diagnostic 
level of the NASSP Learning Style Instrument in assessing perceptual 
preferences. An in-depth assessment measure, the Edmonds Learning Style 
Identification Exercise (ELSIE) instrument, measures perceptual 
response. It was developed by Reinert (1976). The NASSP Learning Style 
Profile (LSP) was correlated with the ELSIE in the 3 perceptual 
subscales of the LSP. The visualizations-visual response correlation 
was .64, the Listening-Auditory Response correlation, .51, and the 
Activity-Emotive Response correlation, .60 (Keefe & Monk, 1988). Even 
though these are moderate correlations, the use of the ELSIE test might 
detect a more accurate asseessment of students' perceptual responses 
than the NASSP Learning Style Profile's perceptual subscales. 
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"Process variables" correlated with analytic and spatial dimensions 
Four statistically significant relationships occurred between the 
process variables measured from the hypermedia lesson and the cognitive 
dimensions as measured by the NASSP Learning Style Profile. Students' 
use of text during the hypermedia lesson had a weak positive 
relationship with analytic skill. Also the use of text had a weak 
positive relationship with spatial skill, accounting for approximately 
11% variance. This was interpreted to mean that a slight relationship 
between students' strong analytic or spatial skills is associated with 
higher use of text. Another process variable, use of audio, had a weak 
negative relationship to analytic and spatial skill. As the analytic or 
spatial skills increased, the use of audio decreased. A more powerful 
statistical technique, analysis of variance, was conducted for each of 
the three process variables for three groups (weak, average, strong) for 
each cognitive dimension. There was a significant interaction between 
use of audio and analytic skill. Students with strong analytic skills 
tended to choose audio less often than students with average analytic 
skills. Also, a significant interaction between use of text and 
analytic skill occurred. Students with strong analytic skills were more 
likely to use more text than the students with average analytic skills. 
The NASSP Learning Style Profile signified the preference of 
perceptual modes in this rank order according to the average mean 
scores: first, visual response; second, emotive response; and third, 
auditory response. The average mean scores for visual response and 
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emotive response were similar (53.05 and 51.43). But the auditory 
seemed noticeably lower (44.03), although it,was still in the average 
range when compared to the NASSP standard scores for secondary school 
students and to Ohio State University students. These results suggested 
that university students used all available perceptual modes, but 
preferred visual images. 
"Process variables" and achievement 
The current study did not find significant differences in type of 
presentation mode and achievement and supports Moore and Bedient (1986) 
findings that cognitive style was not associated with visual recall of 
stimuli differing in type. Students using line drawings or paintings 
received high achievement scores. Subjects were 132 undergraduate 
students in education courses. 
"Process variables" and count 
It appeared that there were no relationships between the count 
(total number of presentation modes chosen in the hypermedia lesson) and 
the NASSP Learning Style Profile's perceptual response subscales 
(visual, auditory, and emotive). The researcher subdivided the visual 
process variable into sketch and painting images. Count was correlated 
with sketch (r=-.29) and painting (r=.29), demonstrating a statistically 
significant but relatively small relation between the variables 
(Appendix A). A positive relationship occurred between use of painting 
(detailed illustrations) and the total use (count of presentation 
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modes). In other words, the more paintings that were chosen in the 
lesson, the higher the count (number of presentation modes chosen in the 
lesson). An inverse relationship occurred in the negative correlation 
between sketch and count. The more sketches (line drawings) used in the 
lesson, the lower the count. 
Prior knowledge relationship to achievement 
Prior knowledge was measured with a diagnostic test about 1875-1885 
costume. This test was administered before each student used the 
hypermedia lesson about historic costume. An achievement test measured 
the students' knowledge after the hypermedia lesson. Pre- and 
post-lesson achievement related significantly to each other. Pre-lesson 
achievement was not the only variable that had a relationship to 
post-lesson achievement. 
The cognitive dimension, analytic skill, was a stronger predictor 
of achievement than pretest. In general, the higher the analytic score, 
the higher the achievement score. An analysis of variance was conducted 
on post-lesson achievement scores for three groups of analytic skill 
(strong, average, weak). There was a significant interaction between 
the post-test and analytic skill. Results indicated significant 
differences between the means of the groups. Students with strong 
analytic scores were more likely to have higher achievement scores than 
students with average analytic scores. Since the group cells were 
unequal (only 2 with weak analytic skills), it was not possible to 
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determine meaningful interpretations of the interaction between the weak 
analytic and achievement scores. 
Conclusions 
These findings have implications that are especially important in 
educational settings. The data demonstrate that students have 
individual cognitive styles and preferences for progressing through a 
lesson. The lack of significant relationships between variables 
signifies that there is much variability in the way students learn. 
Textiles and clothing students had fewer significant correlations than 
teacher education. This means that their pattern of learning is harder 
to detect. 
Although the general application of these findings may be weakened 
because the sample was relatively small and homogeneous with respect to 
age and gender, the sample did include students who differed according 
to majors and intended careers. The quality of a correlational study is 
not determined by the complexity of the design, but by the depth of the 
rationale and theoretical constructs (Borg & Gall, 1983). 
Identifying learning styles is important in order to provide for 
the needs of a diverse student population. To identify students' 
learning styles, select reliable and valid learning style instruments. 
From the current study, it was concluded that: 
1. Students' strongest cognitive skills (highest scores) were 
analytic, spatial, and categorization skills. 
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Students' weakest cognitive skills (lowest scores) were 
discrimination skills and auditory response. 
Students' profile of cognitive learning skills showed "average" 
ratings for all nine dimensions, although some skills were 
"weak-average", "mid-average", and "strong-average". 
Iowa State University students had higher analytic and spatial 
scores than The Ohio State University students, but the other 
seven cognitive dimensions were similar. 
Teacher education students had stronger sequential processing 
skills and used more visual images in the hypermedia lesson 
than the textiles and clothing students. 
Textiles and clothing students had stronger emotive responses, 
higher levels of computer anxiety before and after the 
hypermedia lesson, less favorable attitudes about computers, 
and higher counts (total number of activities chosen during the 
hypermedia lesson) than the teacher education students. 
Results suggested that university students use all available 
perceptual modes during an instructional hypermedia lesson, but 
preferred visual images. 
Analytic skill had its strongest correlations with use of text 
(r=.33, p<.01) and with post-lesson achievement (r=42, p<.01). 
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Future Research 
The advantage of correlation studies is that it is possible to 
analyze a large number of variables in a single study. Two major uses 
of correlation are to explore relationships among variables and to 
predict scores on a variable from the subjects' scores on other 
variables. Experimental studies can then be conducted to provide 
clearer insight into these relationships (Dunn et al., 1989). 
Further research can investigate the interaction of individual's 
cognitive scores and students' choice of presentation modes, attitudes, 
and achievement. The sample should be a stratified sample consisting of 
an equal number of students in three groups ("weak", "average", and 
"strong") for each of the nine cognitive skills. Analysis of variance 
tests analyze the difference between the group means (weak, average, 
strong) and indicate if there is an interaction between the dependent 
and independent variable. From the present study, there is evidence 
that the analytic variable should continue to be investigated. 
In the current study, individual differences were studied in terms 
of performance during cognitive tasks rather than performance on a test 
than measures self-report of cognitive tasks. This approach had the 
advantage of studying individual differences while the students learned 
from instruction. Shuell (1986b) summarized the importance of 
research on individual differences by stating that current concepts of 
individual differences emphasize the trainable nature of individual 
differences rather than their permanent qualities. This does not mean 
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that individual differences are easy to change, but suggests that a role 
of education is to help develop intellectual skills and competencies 
rather than merely teaching to students who innately apply learning 
strategies. 
The present study could be replicated to obtain additional support 
for the observed results, repeating the process with different grade 
levels of subjects (college freshmen and juniors), using the same or 
similar methods. The results may provide insight for explaining the 
differences between the Iowa State University students and The Ohio 
State University students cognitive profile, especially the analytic and 
spatial skills. 
Future studies that use the NASSP Learning Style Profile to assess 
students learning style should consider finding a scoring service that 
will provide both raw scores and t-scores. Raw scores were not provided 
in the current study. This limited the statistical calculations that 
could be attempted. 
Achievement measured by overall grade point average and by course 
grade may be better indicators of relationship to cognitive style than a 
single post-lesson test. Also, more time should be allowed to each 
student for learning. Time may be a significant factor in achievement. 
Teachers must continue to develop learning systems that have the 
capability to adapt to individual learners' needs. 
For future study, researchers could investigate learning from 
visual images. Gagne (1986) suggested research about the role of 
pictures in learning of spatial relationships between objects. Research 
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is needed on techniques for presentations that will improve learning of 
spatial relations. 
Summary 
The purpose of this study was to obtain a profile of the students' 
cognitive learning styles and determine whether there were relationships 
among their 1) choice of perceptual modes, 2) attitude toward computers, 
3) anxiety level toward computers, and 4) achievement in learning about 
1875-1885 costume. Seventy-nine subjects from Iowa State University 
completed five measures used in the study. Two college majors were 
represented: teacher education and textiles and clothing students. 
Nine dimensions of cognitive learning style were measured by the 
NASSP Learning Style Profile. The students' highest average scores were 
in the analytic, spatial, and categorization dimensions. These three 
skills were within the high-average range. Low-average scores appeared 
in two areas: discrimination and auditory skills. The sequential 
processing, memory, visual, and emotive scores were in the mid-average 
range of the scale. 
Based on the results of nine t-tests, significant differences were 
found for two cognitive dimensions: teacher education students had 
stronger sequential processing skills than textiles and clothing 
students, but textiles and clothing students had stronger emotive 
responses. 
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There were also significant differences between the two 
departments' students for the amount of visual processing, pre-lesson 
and post-lesson computer anxiety, pre-lesson and post-lesson computer 
attitude, and count (total number of times a student selected 
presentation modes in the computer lesson). Teacher education students 
used significantly more visuals than textiles and clothing students 
during the hypermedia lesson. Textiles and clothing students had 
statistically significant higher levels of anxiety toward computer and 
less favorable attitudes toward computers both before and after using 
the computer than teacher education students. 
Findings indicated that strong analytic scores were associated with 
higher achievement scores. Strong analytic scores also correlated with 
higher use of text and less use of audio presentations. 
Future studies should continue to investigate variables that lead 
to increased learning. The correlations found in the present study were 
weak and moderate correlations. We need to discover other variables 
that account for achievement that were not included in the study. 
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Correlation Analysis: Total Sairple 
Ana Spa Dis Cat Seq Mem Vis Aud Emo VisP TexP AudP 






.11 -.01 .08 .30 .01 -.10 .10 -.06 .33 -.26 
.34 .96 .47 .01** .90 .39 .39 .62 .01**.02* 
.03 .05 .27 .24 .22 -.11 -.16 -.04 .26 -.22 
.79 . 65 .02* .03* .05 .34 .17 .62 .01**.02* 
.27 .13 -.08 -.05 -.08 .15 .13 -.04 -.10 
.02* .24 .47 .68 .50 .18 .26 -.74 .40 
.08 -.11 .06 .01 .08 .00 -.00 .00 
.46 .35 .61 .96 .46 .98 .97 .00 
.04 .12 .01 -.15 .08 .05 -.13 
.71 .30 .94 .18 .50 .68 .27 
.04 -.09 .04 -.07 .11 -.04 
.71 .41 .76 .55 .33 .74 
-.67 -.60 .01 .08 -.08 
.01** .01** .93 .51 .46 
-.19 .07 -.03 -.04 
.10 .57 .79 .74 
-.10 -.06 .16 











Correlation Analysis: Total Saitple 
SkeP PaiP PreAX PrATT PoAX PoATT PrAch PoAch Count ChAX ChAT 
Ana .01 -.01 .00 -.08 -.05 -.20 .15 .42 .12 -.07 -.17 
.94 .94 .97 .52 .66 .08 .20 .01** .31 .54 .15 
Spa -.05 .05 -.05 -.22 -.16 -.17 .11 .17 .08 -.10 -.92 
.65 .65 .66 .06 .27 .08 .33 .15 .49 .38 .92 
Dis .13 -.13 -.11 -.20 -.10 -.33 -.15 .13 -.08 .02 -.27 
.24 .24 .34 .08 .38 .01** .18 .26 .47 .84 .02* 
Cat -.01 .01 -.02 -.07 -.03 -.05 -.08 -.15 -.09 .01 .05 
.91 .91 .84 .54 .77 .66 .50 .20 .45 .98 .70 
Seq -.15 .15 -.17 -.26 -.20 -.29 -.06 -.05 -.11 -.03 -.11 
.92 .92 .22 .05* .08 .01** .60 . 66 .36 .79 .35 
Mem .01 -.01 -.14 -.23 .01 -.08 .12 .19 .13 .17 .09 
.92 .92 .22 .05* .99 .46 .28 .09 .27 .15 .43 
Vis .03 -.03 .05 -.15 .19 -.01 .02 -.01 .03 .15 .08 
.82 .82 .69 .19 .09 .90 .89 .92 .80 .18 .12 
Aud -.09 .09 -.18 .10 -.14 .04 -.14 -.10 .04 .05 -.10 
.42 .42 .11 .42 .24 .73 .21 .40 .76 .66 .39 
Emo .04 -. 04 .13 .09 -.11 -.04 .11 .12 -.07 -.26 -.14 
.70 .70 .24 .42 .34 .75 .32 .28 .53 .02* .24 
VisP-.18 .18 -.12 -.17 .01 -.17 -.01 -.07 -.09 .12 .01 
.10 .10 .28 .14 .96 .14 .95 .56 .41 .31 .99 
TexP .16 -.16 -.05 -.10 -0.10 -.15 .17 .18 .16 -.06 -.09 
.16 .16 .63 .40 .38 .18 .14 .10 .14 .58 .45 
AudP .04 -.04 .18 .27 .09 .32 -.15 -.11 -.06 -.06 .08 
.74 .74 .12 .02* .43 .01** .18 .33 .60 .61 .48 
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Correlation Analysis: Total Sample 











Ana = analytic skill. Vis = visual response. 
Spa = spatial skill. Aud = auditory response. 
Dis = discrimination skill. Emo = emotive response. 
Cat = categorization skill. VisP = visual process mode, 
Seq = sequential skill. TexP = text process mode. 
Mem = memory skill. AudP = audio process mode, 
r = Pearson correlation coefficient. p< = p-value. 
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• 1 . 0  . 0 6  
0 .0**- .60  ,38 .15 
,65 .59 
PrAch PoAch Count ChAX ChAT 
.14 --.04 -.29 - .16 -.02 
.22 .74 .01** .16 .88 
.20 .05 -.01 -.49 -.09 
.07 .66 .95 .01** .47 
.17 .02 .10 -.39 -.22 
.15 .86 .39 .01** .06 
.05 -.07 .17 .41 .26 
.66 .55 .13 .01** .02** 
.02 -.13 .20 -.05 .57 
.85 .27 .09 .70 .01** 
.35 -.06 .17 -.15 
.01** .62 .15 .20 
.03 -. 13 .22 





• sketch process mode. 





PrAch = pre-achievement. 
PoAch = post-achievement. 
Count = total process activities. 
ChAX = change in anxiety. 
ChAT = change in attitude. 
**significant at p<.01. 









CORRELATION ANALYSIS; TEACHER EDUCATION STUDENTS 
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Correlation Analysis: Teacher Education Students 
N = 37 
Ana Spa Dis Cat Seq Mem Vis Aud Emo VisP TexP AudP 






































































































Emo .04 .05 -.10 
.81 .75 .56 
VisP -.57 -.56 





Correlation Analysis: Teacher Education Students 
SkeP PaiP PreAX PrATT PoAX PoATT PrAch PoAch Count ChAX ChAT 
Ana .01 -.01 .03 -.04 -.07 -.21 .17 .40 .19 -.15 -.22 
.94 .94 .86 .83 .69 .22 .31 .02* .27 .37 .22 
Spa -.06 .06 -.03 -.31 -.03 -.26 .10 .23 .23 -.01 .01 
.73 .73 .85 .08 .85 .12 .54 .16 .17 .99 .99 
Dis .08 -.08 -.04 -.08 -.27 -.36 -.19 .09 -.08 -.35 -.40 
.63 .64 .80 .66 .11 .03* .26 .62 .63 .03* .02* 
Cat -.03 .03 -.33 -.32 -.22 -.20 -.09 -.03 .16 .14 .10 
.86 .86 .05* .07 .18 .23 .61 .85 .34 .42 .58 
Seq -.13 .13 .07 -.19 -.09 -.38 -.09 -.13 -.06 -.23 -.21 
.46 .46 .70 .30 .61 .02* -. 60 .45 .74 .16 .23 
Mem .09 -.09 -.38 -.48 -.34 -.24 .09 .15 .18 .05 .12 
.60 .60 .02* .01** .04* .15 .57 .38 .28 .75 .52 
Vis -.06 .06 .27 -.16 .47 .05 .09 .01 .04 .33 .26 
.71 .71 .11 .39 .01** .79 .59 .98 .83 .04 .15 
Aud -.09 .09 -.23 .20 -.34 .01 -.25 -.11 .04 -.17 -.24 
.61 .61 .16 .26 .04* .99 .14 .53 .81 .31 .19 
Emo .17 -.17 -.15 .01 -.36 -.10 .14 .13 -.10 -.34 -.15 
.31 .31 .39 .97 .03* .57 .42 .45 .54 .04* .40 
VisP .11 -.11 -.12 -.23 -.16 -.09 -.03 -. 13 -.05 -.06. .08 
.50 .50 .47 .20 .36 .61 .88 .43 .75 .72 . 65 
TexP .07 -.07 .15 -.11 .04 -.33 .23 .31 .06 -.17 -.26 
.66 .66 .37 .56 .82 .05* .18 .06 .71 .33 .14 
AudP-.20 .20 -.02 .36 • .14 .43 -.20 -.17 -.01 .24 .16 
.22 .22 .93 .04* .42 .01** .24 .33 .99 .16 .37 
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Correlation Analysis: Teacher Education Students 










Ana = analytic skill. 
Spa = spatial skill. 
Dis = discrimination skill. 
Cat = categorization skill. 
Seq = sequential skill. 
Mem = memory skill. 
r = Pearson correlation coefficient. 
Vis = visual response. 
Aud = auditory response. 
Emo = emotive response. 
VisP = visual process mode. 
TexP = text process mode. 
AudP = audio process mode. 
p< = p-value. 
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Correlation Analysis: Teacher Education Students 
SkeP PaiP PreAX PrATT PoAX PoATT PrAch PoAch Count ChAX ChAT 
-.15 -.44 -.10 .03* 
.38 .01** .54 .88 
.09 -.02 -.27 -.20 
.60 .91 .10 .27 
.11 .08 -.19 -.35 
.54 .65 .29 .05* 
.04 .19 .38 .35 
.83 .25 .02* .05* 
.00 .22 .54 .58 
.99 .18 .01** .01** 
SkeP -1.0 -.30 -.34 -.35 -.29 .24 
0.0** .07 .05* .03* .08 .16 
PreAX .62 .79 .30 .12 
.01** .01** .07 .49 
PrATT .46 .56 .02 
.01** .01** .93 








SkeP = sketch process mode. 
PaiP = painting process mode. 
PreAX = pre-anxiety. 
PrATT = pre-attitude. 
PoAX = post-anxiety. 
PoAtt = post-attitude. 
*significant at p<.05. 
.36 .04 -.03 -.01 
.03* .82 .88 .95 
.19 -.07 -.18 





PrAch = pre-achievement. 
PoAch = post-achievement. 
Count = total process activities, 
ChAX = change in anxiety. 
ChAT = change in attitude. 
Dept = subject's major department. 
**significant at p<.01. 
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APPENDIX C. 
CORRELATION ANALYSIS: TEXTILES AND CLOTHING STUDENTS 
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Correlation Analysis: Textiles and Clothing Students 
N = 42 































































































































VisP -.44 -.55 
. 0 1 * * . 0 1 * *  
TexP -.51 
. 01**  
AudP 
173 
Correlation Analysis: Textiles and Clothing Students 
SkeP PaiP PreAX PrATT PoAX PoATT PrAch PoAch Count ChAX ChAT 
Ana .01 -.01 -.05 -.16 -. 06 -.24 .12 .45 .03 -.02 -.11 
.97 .97 .75 .31 .70 .13 .45 .01** .85 .89 .51 
Spa - .06 .06 .01 -.10 -.17 -.08 .13 .11 .01 -.18 .00 
.72 .72 .95 .52 .30 .62 .41 .49 .94 .26 .99 
Dis .19 .19 -.10 -.29 .07 -.29 -.11 .18 -.04 .17 -.11 
.23 .23 .52 .07 . 65 .06 .47 .26 .81 .29 .48 
Cat -.00 .00 .20 .14 .12 .11 -.07 -.23 -.24 -.06 .01 
.99 .99 .21 .38 .44 .48 .68 .14 .12 .70 .97 
Seq -.21 .21 -.18 -.25 -.18 -.15 -.02 .01 -.04 -.01 .03 
.19 .19 .27 .11 .25 .36 .88 .95 .81 .95 .83 
Mem -.07 .07 -.13 -.10 .20 -.07 .13 .23 -.03 .30 -.02 
.67 .67 .42 .51 .20 .66 .41 .15 .85 .05* .90 
Vis .17 -.17 .00 -.04 .01 .07 -.07 -.01 .19 .01 .14 
.28 .28 .98 .82 .94 .66 .68 .92 .24 .97 .39 
Aud -.10 .10 -. 21 -. 03 .02 .05 -.03 -.09 .01 .20 .10 
.55 .55 .19 .83 .89 .74 .85 .56 .96 .21 .53 
Emo -.07 .07 .19 .06 -.04 -.13 .07 .11 -.18 -.20 -.23 
.65 .65 .22 .70 .83 .42 .66 .49 .26 .21 .15 
VisP-.46 .46 .03 -.02 .26 -.11 .04 .01 -.03 .16 -.01 
.01** .01** .83 .90 .10 .51 .81 .96 .86 .31 .98 
TexP .23 -.23 -.23 -.15 -.25 -.06 .12 .08 .21 -.01 .05 
.14 .14 .13 .35 .12 .69 .46 .60 .17 .95 .75 
AudP-.22 -.22 .19 .16 -.01 .16 -.15 -.09 -.17 -.14 -.05 
.15 .15 .23 .32 .95 .33 .35 .58 .26 .38 .77 
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Correlation Analysis: Textiles and Clothing Students 










Ana = analytic skill. 
Spa = spatial skill. 
Dis = discrimination skill. 
Cat = categorization skill. 
Seq = sequential skill. 
Mem = memory skill. 
r = Pearson correlation coe 
Vis = visual response. 
Aud = auditory response. 
Emo = emotive response. 
VisP = visual process mode. 
TexP = text process mode. 
AudP = audio process mode. 
• P< = p-value. 
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Correlation Analysis; Textiles and Clothing Students 
SkeP PaiP PreAX PrATT PoAX PoATT PrAch PoAch Count ChAX ChAT 
SkeP -1.00 .34 







.12 .03 .14 .05 .09 -.18 -.23 -.08 
.46 .83 .39 .76 .56 .25 .14 .63 
.65 .39 .48 .24 -.00 -.17 -.57 -.14 
.01** .01** .01** .11 1.00 .28 .01** .38 
.15 .76 .29 -.10 .01 -.50 .17 
.36 .01** . 06 .53 .93 .01** .30 
.18 -.02 -.18 .04 .53 .12 
.27 .92 .27 .81 .01** .45 
.03 -.30 .02 -.29 .52 
.84 .06 .92 .07 .01' 
.34 -.16 -.23 -.37 
.03* .31 .15 .024 
- .13 -.15 -.31 
,42 .34 .05** 




SkeP = sketch process mode. 
PaiP = painting process mode. 
PreAX = pre-anxiety. 
PrATT = pre-attitude. 
PoAX = post-anxiety. 
PoAtt = post-attitude. 
*significant at p<.05. 
PrAch = pre-achievement. 
PoAch = post-achievement. 
Count = total process activities. 
ChAX = change in anxiety. 
ChAT = change in attitude. 
Dept = subject's major department. 
**significant at p<.01. 
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APPENDIX D. 
DESCRIPTIVE STATISTICS AND T-TESTS: 23 VARIABLES 
177 
Descriptive Statistics and T-Tests: 23 Variables 
EDUCATION TEXTILES TOTAL 





























































































S.D. = standard deviation. 
*significant at p<.05. 
Ana = Analytic skill. 
Spa = Spatial Skill. 
Dis = Discrimination skill. 
Cat = Categorization skill. 
Seq = Sequential skill. 
Mem = Memory skill. 
Vis = Visual response. 
Aud = Audio response. 
Emo = Emotive response. 
VisP = visual process mode. 
TexP = text process mode. 
AudP = audio process mode. 
Diff = p-value. 
**significant at p<.01. 
SkeP = sketch. 
PaiP = painting. 
PreAX = pre-anxiety level. 
PrATT = pre-attitude level. 
PoAX = post-anxiety level. 
PoATT= post-attitude level. 
PrAch = pre-achievement. 
PoAch = post-achievement. 
Count = number of activities. 
ChAX = change in anxiety. 
ChAT = change in attitude. 






Dept Mean S.D. Prob. 
AchPer TE 16.65 15.19 .01** 
TC 16.38 15.09 .01** 
ChAX TE 2.46 10.99 .18 
TC -2.29 21.56 .50 
ChAT TE -.33 8.60 .83 
TC 1.85 5.52 .04* 
Dept = department. 
S.D. = standard deviation. 
Prob.= probability. 
AchPer = post-achievement percent score minus pre-achievement percent 
score. 
ChAX = change in anxiety (post-anxiety score minus pre-anxiety score). 
ChAT = change in attitude (post-attitude score minus pre-attitude 
score). 
TE = teacher education. 
TC = textiles and clothing. 
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APPENDIX F. 
PRE-LESSON TEST ABOUT 1875-1885 COSTUME 
ARE YOU PREPARED FOR THE SEMINAR? 
Members of the Special Interest Group have questions about 
1875-1885 costume. A variety of answers have been given. 
Can you help them vith the correct answer? 
Circle the correct answer on this paper. 
1. What is a basque? 
a. a long overskirt in a wide U-shape. 
b. an upper body garment, fitting close to the body and ending below 
the waist in a short peplum. 
c. a V-shaped inset of lace at the neckline of a woman's costume. 
d. a long upper body garment that mey extend from the shoulders to the shins. 
e. I do not know the answer. 
2. What is a panier? 
a. a woman's wide brimmed hat 
b. a woman's upper body garment, fitting close to the body and ending 
below the waist in a short peplum. 
c. a narrow pleated or gathered band of lace used as trimming on a dress. 
d. a layer of fabric draped at the sides to expand the width of the hips. 
e. I do not know the answer. 
3. Which definition describes a bustle? 
a. skirt fullness at the back hip. 
b. skirt fullness at the sides of the skirt. 
c. a neckline that plunges near a women's bustline. 
d. a wide collar worn around a neckline. 
e. I do not know. 
4. Which statement summarizes silhouette features of 1875 and 1886? 
a. Comparing 1876 to 1886, the silhouette changed from: 
a rounded shoulderline to a square shoulderline, 
a short waistline to a long waistline, and 
a rounded, bulging bustle to an angular, structured bustle. 
b. Comparing 1875 to 1885, the silhouette changed from: 
a raised shoulderline to a sloped shoulderline, 
a natural waistline to a lowered waistline, and 
a simple bustle to a complicated bustle made of multiple layers of fabric. 
c. Comparing 1876 to 1886, the silhouette changed from: 
a square shoulderUne to a natural shoulderline, 
a short waistline to no waistline seam, and 
a conical skirt to aback bustle skirt. 
S. Comparing 1880 and 1886 costume, what is the general trend 
of bodice shapes? 
a. In 1880, a loosely fitted bodice was worn, but in 1885, a semi-
fitted bodice was worn. 
b. In 1886, the bodice was closely fitted end had a more exaggerated 
V-shaped waistline than in 1880. 
c. In 1886, the bodice was more tubular than in 1880. 
Read the fbUowing questions. 
Use the "mouse" to point at Picture #1, Picture #2 and Picture #3 in the 
following questions. 
The TV Screen will show the images of the costumes. 
Mark your answer on the answer sheet. 












9. What date were these costumes fashionable? 
a. 1875 c. 1885 
b. 1880 d. 1988 
10. What date were these costumes fashionable? 
a. 1875 c. 1885 
b. 1880 d. 1988 
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11. What date was this costume fashionable? 
a. 1075 C. 1885 
b. 1880 d. 1988 
12. Describe the change in the shoulderhnes from Picture f 1 
to Picture #2. 
a. Picture #1 has naturally positioned shoulderlines, but 
Picture #2 has slightly raised shoulderlines. 
b. Picture #1 has sloped shoulderlines, but 
Picture #2 has naturally pieced shoulderlines. 
c. Picture #1 and Picture #2 have similarly positioned 
shoulderlines. 
Click the wnrd "Fmish" vihen you are done answering these questions. 
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APPENDIX G. 
ACHIEVEMENT TEST ABOUT 1875-1885 COSTUME 
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SEMINAR QUESTION AND ANSWER SESSION 
You are the Costume Curator. You have studied the costume collection in 
order to prepare for a Seminar. Now is the time for the Question and 
Answer Session. Try to Answer their questions. 
Read the Question. MARK your answer on the Answer Sheet. 
1. What is a panier? 
a. a woman's wide brimmed hat 
b. a layer of fabric draped at the sides to expand the 
width of the hips. 
c. a narrow pleated or gathered band of lace used to trim a dress 
d. a woman's upper body garment, fitting close to the body and 
ending below the waist in a short peplum 
e. I do not know. 
2. What is a basque? 
a. a V-shaped inset of lace at the neckline of a woman's costume 
b. a long overskirt in a wide U- shape 
c. an upper body garment, fitting close to the body and ending 
below the waist in a short peplum 
d. a long upper body garment that may extend from the shoulders to 
the shins. 
3. Which definition describes a bustle? 
a. skirt fullness at the side of the hip 
b. a neckline that plunges near a woman's bustline 
c. skirt fullness at the back hip 
d. a wide collar worn around a neckline 
e. I do not know. 
4. What is one major difference in the design of a 1875 skirt compared 
to a 1885 skirt. 
a. The 1875 bustle has round lines and the 1885 bustle is more 
angular. 
b. The location of the 1875 bustle is generally lower than the 
1885 bustle. 
c. The 1875 skirt has a lesser amount of trim and more plain, open 
space than in the 1885 skirt. 
f. The 1875 skirt has fewer layers of fabric than the 1885 skirt. 
g. The 1875 skirt is wider at the sides than the 1885 skirt. 
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5. Which statement summarizes one of the differences between 1875 and 
1880 silhouette? 
a. Comparing 1875 to 1880, the silhouette changed from slightly 
lowered shoulderlines to natural shoulderlines, a slightly 
raised waistline to lower waistline, and a bulging bustle to a 
confined bustle. 
b. Comparing 1875 to 1880, the silhouette changed from a rounded 
shoulderline to a square shoulderline, a short waistline to a 
long waistline, and a rounded, bulging bustle to an angular, 
structured bustle. 
c. Comparing 1875 to 1880, the silhouette changed from square 
shoulderlines to a natural shoulderline, a short waistline to 
no defined waistline, and conical skirt to a back bustle skirt. 
6. What is the general trend in fabric in 1875-1885 fashionable 
costume? 
a. The trend in fabric was steady during this 10 year span, 
retaining the lightweight fabrics throughout this 10 year span. 
b. The trend was toward heavier fabrics such as velvet and 
brocades. 
c. The trend was toward lightweight fabrics such as China silk and 
Batiste cotton. 
7. What is the general trend of upper body designs in 1875-1885? 
a. In 1875, the plastron characterized the bodice, but, in 1885 
the bertha was the major design feature. 
b. From 1875 to 1885, the upper body appeared lengthened by longer 
waistlines. 
c. From 1875 to 1885, upper body design changed from a long 
waistline to a short waistline 
187 
8. What is the relationship between the amount of trim used on the 
costume and the dates (1875-1885)? 
a. In 1875, trimmings covered a greater amount of dress surface 
than in 1880 and 1885. 
b. In 1880, trimmings covered a greater amount of dress surface 
than in 1875 and 1885. 
c. In 1885, trimmings covered a greater amount of dress surface 
than in 1875 and 1880. 
Part II Use the computer mouse to click each picture. 
Look at the TV screen to see the Pictures. 
Mark your answer on the Answer Sheet. 
9. Which costumes have the most similar proportions? 
a. Pictures 1 and 3 
b. Pictures 1 and 2 
c. Pictures 2 and 3 ., 
d. All of them are similar 
10. Which two fashion plates have the most similar silhouettes? 
a. Pictures 1 and 3 
b. Pictures 1 and 2 
c. Pictures 2 and 3 
d. All of them are similar 
11. Choose the picture that depicts Ruches. 
a. Picture #1 
b. Picture #2 
c. Picture #3 
12. What picture represents a typical 1880 bustle? 
a. Picture #1 
b. Picture #2 
c. Picture #3 
13. Select the picture that is an example of a 1885 bustle. 
a. Picture #1 
b. Picture #2 
c. Picture #3 
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14. Which picture shows a plastron? 
a. Picture #1 
b. Picture #2 
c. Picture #3 
15. Which picture is not similar to the others? 
a. Picture #1 
b. Picture #2 
c. Picture #3 
16. Two of the three costumes are more similar to each other. What two 
are they? 
a. Picture #1 and Picture #2 
b. Picture #1 and Picture #3 
c. Picture #2 and Picture #3 
17. What is the feature that is common among these dresses? 
a. the back bustle 
b. the proportions 
c. the design of the upper body 
18. How has the sleeve design changed from picture #1 to Picture #2? 
a. in fit 
b. in length 
c. in shoulder position 
d. in both fit and length 
e. all the above 
19. What picture shows a 1875 bustle? 
a. Picture #1 
b. Picture #2 
c. Picture #3 
20. Which skirt circumference represents a 1880s daytime dress? 
a. Picture #1 
b. Picture #2 
c. Picture #3 
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21. This is a 1988 fashion. What design element is most similar to to 
1875 design.? 
a. sleeves and shoulderline 
b. waistline placement 
c. hipline and bustle treatment 
d. silhouette 
e. all the above 
f. fabric treatment 
22. This is a 1988 fashion. What 1875-1885 design elements are 
reflected in the 1988 design? 
a. color of fabric 
b. back neckline design 
c. hipline and bustle emphasis 
d. silhouette 
e. type of trims 
f. all the above 
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APPENDIX H. 
HUMAN SUBJECTS COMMITTEE APPROVAL FORM 
Signâtes or others^iir any )  Date Kciacicnsnip touiin 
1-3.6-S'/ ^ 
jâjc /^E V-Zr 'kih " ^ 
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INFORMATION ON THE USE OF HUMAN SUBJECTS IN RESEARCH 
IOWA STATE UNIVERSITY 
(Please follow the accompanying Instructions for completing this form.) 
(j]) Title of project (please type): Rpl^finncMp of Tmarninp Sfyl* t-n 
Use of Perceptual Modes in m Hypprmpdia Teccnn nn 1R7S_1«R; 
©I agree to provide the proper surveillance of this project to Insure that the rights 
and welfare of the human subjects are properly protected. Additions to or changes 
In procedures affecting the subjects after the project has been approved will be 
submitted to the committee for review. 
Diane K. Frev 1 /77/«o ifi,y\jU 
Typed Named of Principal Investigator Date Signature of Principal/Hiyestigator 
lAQ IvPRarnn Ha M TpyMlps flnthing—294-6840 
Campus Address Campus Telephone 
3.}^ignatjj£ 5 f t ers^(lf %  at Rel t o hi  t ^.BcJnclp^l Investigator 
'!-> -1 ! ".Q (. ( f~ C 
r 4 J  A T T A C H  a n  a d d i t i o n a l  p a g e ( s )  ( A )  d e s c r i b i n g  y o u r  p r o p o s e d  r e s e a r c h  a n d  ( B )  t h e  
subjects to be used, (C) indicating any risks or discomforts to the subjects, and 
(D) covering any topics checked below. CHECK all boxes applicable. 
n Medical clearance necessary before subjects can participate 
n Samples (blood, tissue, etc.) from subjects 
n Administration of substances (foods, drugs, etc.) to subjects 
I I Physical exercise or conditioning for subjects 
I I Deception of subjects 
I I Subjects under 14 years of age and(or) Q Subjects 14-17 years of age 
(3 Subjects In institutions Iowa State University 
n Research must be approved by another institution or agency 
T S J  A T T A C H  a n  e x a m p l e  o f  t h e  m a t e r i a l  t o  b e  u s e d  t o  o b t a i n  I n f o r m e d  c o n s e n t  a n d  C H E C K  
which type will be used. 
1 I Signed informed consent will be obtained. 
n3 Modified informed consent will be obtained. 
© M o n t h  D a y  Y e a r  
Anticipated date on which subjects will be first contacted: Feb 6 89 
Anticipated date for last contact with subjects: Mar 1 fig 
f 7y If Applicable: Anticipated date on which audio or visual tapes will be erased and(or) 
identifiers will be removed from completed survey Instruments: 
Month Day Year 
^8^ Signature of Head or Chairperson Date Department or Administrative Unit 
' •—: V /û\-, 
9 . J  J e c i s i o n  o r  t h e  U n i v e r s i t y  C o m m i t t e e  o n  t h e  U s e  o f  H u m a n  S u b j e c t s  i n ( R e s e a r c h :  
( 1 Project Approved Q Project not approved Q No action required 
George G, Karas 
Name of Committee Chairperson Da te Signature of Committee Chairperson 
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APPENDIX I. 
DESCRIPTION OF SAMPLE BY COURSE, SEX, AGE, AND MAJOR 
193 
Description of Sangle by Course, Sex, Age, and Major 
Total Teacher Textiles 
Education and Clothing 
Number of 
Students in 79 37 42 
classes 
Sex 
Male 11 5 6 





No Response 10 
Majors within Number of students 
Teacher Education Classes 37 
Biology 3 




Physical Education 2 
Pre-Business 1 
Science and Humanities 1 
Textiles and Clothing Classes 42 
Apparel Design 8 
Family & Consumer Science 4 
Family Environment 3 
Fashion Merchandising 8 
Hotel, Restaurant Management 10 
Human Nutrition Education 5 
Textile/Clothing Related Science 2 
Major not reported 2 
